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C.1.0 INTRODUCTION 

C.1.1 General 

Hull & Associates, Inc. (HAI) has been retained by the Kerr-M^Gee, LLC to prepare the work plans 

necessary to conduct the time-critical Removal Action at the Toledo Tie Treatment Site located in Toledo, 

Ohio (Site). Preparation of this document is in accordance, to the maximum extent practicable, with the 

provisions of the Administrative Order, Docket No. V-W-'98-C-444 (the Order). A more detailed 

description of the Site and the proposed work activities is included in Section 1.0 of the Work Plan (HAI 

Document #PWM00IT.042). 

This Quality Assurance Project Plan (QAPP) has been prepared for personnel representing Kerr-M^Gee, 

LLC, the U.S. Environmental Protection Agency (EPA), and HAI field personnel conducting the 

investigatioa The QAPP is intended to provide the quality assurance and quality control guidelines for the 

activities described in the Work Plan and the Field Sampling and Analysis Plan (FSAP) which is Appendix 

A of the Work Plan. 

The analytical subcontractor for this project will be Lancaster Laboratories. All analyses will be performed 

at their Lancaster, Pennsylvania facility. Lancaster's QAPP has been included as Attachment A of this 

document. If an alternate laboratory is required, its QAPP will be submitted as an addendum to this plan. 

C.1.2 Objective 

The objective of this plan is to document the procedures that will be used to collect sufficient data of 

known quality for the time-critical Removal Action. This plan is intended to be used as supplemental 

guidance to the Work Plan and Field Sampling and Analysis Plan. The quality assurance measures for the 

analytical program will be in accordance wath the appropriate U.S.EPA methods, good laboratory 

practices, and the laboratory's quality assurance program (located in Attachment A). 

HULL & ASSOCIATES, INC. 
TOLEDO, OHIO 

QUAl-FTY ASSURANCE PROJECT PLAN 
PWMOOID.OOI 



Tol<:do Tie Treatment Site 
Quality /Kaaurance Project Plan 

Revision: 0 
February 1998 

Page 2 of 33 

Table 1 provides the anticipated list of the parameters to be analyzed. Reporting limits for all parameters 

will be in accordance with the provisions of the analytical methods used and good labora.tory practices. 

Reporting limits may vary between samples as they can be affected by sample matrix, dilutions, and other 

interferences. If additional analytical methods are required, this document will be revised accordingly by 

addendum. 
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C.2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The organizational chart for the project is presented in Figure 1. The individual who is primarily 

responsible for Quality Assurance (QA) will be the Quality Assurance Officer (QAO), who reports directly 

to the Project Manager. The responsibilities of key individuals are outlined below. 

C.2.2 F'ield Operations Personnel 

C.2.2.1 Project Manager (PM) 

The PM for this project will be Scott Lockhart, P.E. of HAI. Mr. Lockhart wall be responsible for the 

overall development and management of the project and is the communication link between project 

personnel, and any applicable regulatory agencies. Duties and responsibiUties of the PM vWIl be to: 

1. administrate and supervise all phases of the project; 

2. ensure project objectives are met within financial and time constraints; 

3. work with the QAO and field personnel to plan and conduct project operations, progress 
meetings, etc.; and 

4. review progress reports and analytical reports prior to being issued. 

C.2.2.2 Quality Assurance OfTicer (QAO) 

The QAO for this project will be Kevin Wildman of HAI. Mr. Wildman vAU be responsible for the 

adherence to the QAPP. Duties and responsibilities of the QAO v^ll be to: 

1. establish QA/QC procedures required for the project; 

2. evaluate data quality and maintain QC records; 
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3. provide a communication link between project personnel and the laboratory; 

4. monitor the progress of the field sampling personnel and enforce provisions of this plan; 
and 

5. stop work at any time that the QAPP is not being adhered to, or if the quality of the results 
are jeopardized by the work in progress: Once work is stopped, only the PM can restart 
activities. 

C.2.2.3 Field Operations Coordinator (FOC) 

The FOC for this project will be Mr. Jeff Arp. Mr. Arp will be responsible for overseeing tlie day-to-day 

conduct of project activities. Duties and responsibilities of the FOC wall be to: 

1. ensure the sampling activities are conducted in a manner that follows the procedures 
outlined in this plan and the Work Plan; 

2. coordinate the sampling activities with the PM, QAO, and field personnel; 

3. oversee the use, maintenance and operation of sampling equipment; and 

4. report daily activities, problems, etc. to QAO and PM. 

C.2.3 Laboratory Personnel 

The laboratory will have its own project organization with responsibilities similar to that of the field 

operations personnel. 

C.2.3.1 Laboratory Director 

The Laboratory Director will be primarily responsible for the overall operation of the laboratory including 

all samples analyzed and data reported. The Laboratory Director will also be responsible for initiating 

corrective action measures when analytical data does not meet the requirements of this plan or the 

laboratory's QAPP. 
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C.2.3.2 Laboratory Project Director 

The Laboratory Project Director will be the primary communication link between the laboratory and HAI's 

QAO. TTie Laboratory Project Director will be responsible for relating any special needs of the field 

operations personnel to tiie laboratory. The Laboratory Project Director will also provide the final review 

of all data packages before reporting results. 

C.2.3.3 Laboratory Quality Assurance Officer 

The Laboratory QAO will be primarily responsible for implementing the laboratory's QAPP within the 

laboratory and monitoring compliance with the laboratory's QAPP. The Laboratory QAO's duties will also 

include: conducting audits, reviewing all QC sample recoveries, reporting problems to Laboratory Director 

for corrective action, and other laboratory-related activities. 
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C.3.0 QA OBJECTIVES FOR MEASUREMENT 

C.3.1 General 

Data quality objectives for measurement during this project will be addressed in terms of precision, 

accurac}/, representativeness, completeness, and comparability (PARCC parameters). The collection of 

data used in this project will require that the sampling and analysis be performed using standard methods, 

with properly operated and calibrated equipment, and conducted by trained personnel. 

C.3.2 Precision 

Precision is the determination of the reproducibility of measurements under a given set of conditions, or 

a quantitative measure of the variability of a group of measurements compared to their average value. 

Precision of analytical results will be based upon laboratory replicate analyses. Precision is reported as 

Relative Percent Difference (%RPD). Precision goals for the parameters to be analyzed will be in 

accordance with the provisions of the U.S.EPA methods used for analysis. 

C.3.3 Accuracy 

Accuracy is defined as the degree of agreement of a measurement or average of measurements with an 

accepted reference or true value. Sampling accuracy can be assessed by evaluating the results of field and 

trip blanks. Anal>'tical accuracy is assessed by percent recovery of analytical spikes and reference 

standards. Accuracy goals for parameters to be analyzed will be in accordance with the provisions of the 

U.S.EPA methods used for analysis. 

C.3.4 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, and/or environmental condition. 

Representativeness is best achieved by insuring that sampling locations are properly selected and sufficient 

number of samples are collected. 
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Functional data are provisional on meeting the criteria for representativeness. The Q A goal will be to have 

all samples and measurements representative of the media sampled; representative samples are contingent 

on proper selection of sampling techniques, location, and number of samples collected to represent the 

media. /\Jso, the aliquots taken for analysis should be representative of the sample received. 

C.3.5 Completeness 

Completeness expresses the measure of confidence with which the data, resulting from a data collection 

activity, meets the specific objectives of the activity. It is the amount of valid data obtained from a 

measurement system compared to the amount that was expected to be obtained under correct normal 

operating conditions. While efforts will be made to have all generated data be valid data (complete), some 

samples rn^ be lost or broken in transit or at the laboratory. In addition, the results may not be acceptable 

based on laboratory QC requirements. It will be the goal of this project to have 95% of the data generated 

to be complete data. 

C.3.6 Comparability 

Comparability expresses the measure of confidence in which data sets can be considered equivalent with 

regard to the measurement of a specific parameter and/or groups of parameters. The ability to compare 

data sets is particularly critical when a set of data for a specific parameter is compared to liistorical data 

for detennining trends. By using standard sampling techniques, analytical methodologies, and reporting 

units, the comparability of data will be ensured. 
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C.4.0 SAMPLING 

C.4.1 General 

The purpose of this section is to detail the general sampling procedures that will be used to collect the data 

recjuired to complete this project. The sampling efforts shall be uniform and follow specific protocols to 

be considered relevant to the project. Additional information is included in the Work Plan. 

C.4.2 General Sampling Procedures 

C.4.2.1 Sample Containers and Preservatives 

Sample containers will consist of I-Chem 200 series (or equivalent) glass or plastic bottles and will be 

provided and prepared by the laboratory prior to sampling efforts. The laboratory will also provide any 

required preservatives. Table 2 lists the containers, preservatives, and holding times for pcirameters that 

will be analyzed during this project. 

C.4.2.2 Sample Labeling 

All sample containers will be labeled at the time of sampling. Each label will be completed with the 

required information and then secured to the container with transparent packing tape to prevent accidental 

loss or damage. Required information on the sample label includes: project number, sample identification 

number, date, time, analyses, and sampler's initials. Also, any preservatives or special handling instructions 

will be clearly displayed on the label. 

C.4.2.3 Sample Identification Numbers 

All samples collected will be issued a unique Sample Identification Number (SIN) to aid in tracking and 

record ke<;ping. SINs will be assigned by the QAO, and given to the FOC prior to sampling efforts. SINs 

will consiî t of four parts separated by hyphens. The first part of a SIN will be HAI's project number which 

is "PWTvlOOl." 
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The second part of a SIN represents the type of sample collected. Valid sample types and codes for this 

project are listed in Table 3. 

The third part of a SIN indicates the frequency of sampling, which sample of a similar sample type is 

referenced, or the interval fi-om which a soil boring sample was collected. Numbering of the above sample 

types shall be as follows: 

1 The majority of investigative samples (e.g., sediment, surface soil, surface water, etc.) will 
use a three digit number to indicate that a new sample location is being referenced. 
Numbers will start at 001 and increase by one for every, new sample of that sample type. 

2 Monitoring wells will use a three digit number to indicate the number of times the well has 
been sampled (i.e., the first time a monitoring well is sampled, the number will be 001, and 
the second time the number will be 002). When collecting a duplicate sample, the sample 
fi'equency number will be the same as the original sample; however, an "A" wll be added 
to identify this as a duplicate sample 

3. Soil boring samples are numbered slightly different than described above. The second 
segment of a soil boring sample number will designate the soil boring number, while the 
third segment will indicate the depth interval fi-om which the sample was obtained. The 
first sample collected fi^om a boring will be designated SSI, and the second SS2, etc. The 
corresponding depths of each soil sample will be clearly identified on the Soil Boring Log. 

4. Field blanks and trip blanks will use a six digit number to indicate the date that the sample 
was collected. Format of this numbering system will be month, date, and year. An 
example for a blank collected on May 1, 1998 would be 050198. 

The fourth and final part of a SIN will be a four digit code to identify the person responsible for collecting 

the sample. This code will consist of the first letter of the office from which the sampler originates 

followed by the individuals employee number (i.e., D153 would be employee number 153 from the Dublin 

office). 
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Designated office codes are: 

D - HAI Dublin, OH T - HAI Toledo, OH 
M - HAI Mason, OH W - HAI Warrensville Heights, OH 

The SIN system described above is very important in the tracking and record keeping of the large number 

of samples to be collected for this project. For this reason, the SIN system will not be deviated from 

without axrthorization of the QAO. Any questions regarding the SIN system will be directed towards the 

QAO. 

C.4.2.4 Sampling Equipment Preparation and Decontamination 

Sampling equipment to be reused will be thoroughly decontaminated between sampling locations and at 

the beginning and end of each day. To decontaminate the equipment it will be washed wilh a mild non-

phosphatic soap and thoroughly rinsed with distilled water. HAI Standard Operating Procedure (SOP) No. 

FIOOO (refer to Attachment A of the FSAP) provides a more detailed description of decontamination 

procedures. If complete cleaning of any piece of sampling equipment is not possible, then it will be 

discarded and replaced with a clean article. 

C.4.2.5 Sample Storage and Transportation 

Field samples will be placed in portable coolers on ice immediately following sample collection and remain 

on ice until being delivered to the laboratory. Ice will be double bagged to prevent leakage and possible 

water damage to samples, sample labels, and documentation. Any samples not placed on ice immediately 

upon collection will be discarded, and a new sample will be collected. 

C.4.2.6 Field Notes 

General field notes will be recorded in waterproof surveyors notebooks using indelible ink. In addition to 

the field notebooks, certain activities will require the completion of data sheets. A Soil Boiring Log (see 

Attachment B) will be completed for each soil boring/monitoring well installed. A Groundwater 

Monitoring Well Sampling Data Sheet (see Attachment B) must be completed for each monitoring well 
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sampled. When weather conditions prohibit the completion of data sheets in the field, data may be 

recorded in field notebooks and then transferred to data sheets at the end of the day. 

Additionally, a Daily Field Report (Attachment B) will be completed at the end of the day summarizing 

the day's activities and observations. Copies of the documentation will be forwarded to HAI's Dublin, Ohio 

office weekly. If copies of previous work are required, then arrangements will be made with the QAO. 

Field notebooks, field data sheets, or daily field reports will not be obscured, destroyed, or discarded, even 

if it contains errors or is illegible. Corrections will be made by drawing a single line through the error and 

writing in the correct information. Corrections will be dated and initialed by the person making the 

correction. 

C.4.2.7 Chain-of-Custody 

The chain-of-custody is discussed in Section C.5.0 of this plan. 

C.4.2.8 Field Sampling Equipment List 

Table 4 is a list of the general field sampling equipment that will be available on-site. The field analysis 

equipment will be calibrated in accordance with the manufacturer's recommendations and this plan. 

C.4.2.9 Sampling Quality Control 

Several sampling quality control measures will be necessary to assess the integrity of samples collected. 

These measures include the use of field blanks and trip blanks to locate possible sources of sample 

contamination. 

The number of field blanks (e.g., equipment/rinseate blanks) analyzed for a class of compounds will be 

"equal to" ten percent of the total samples analyzed, for that class, with a minimum of one per day. Field 

blanks will be collected by running laboratory prepared deionized water through sample collection 

equipment and preserved according to Table 2. Field blanks will be analyzed for the same parameters as 
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the field samples. It is the samplers responsibility to collect the appropriate number of field blanks for the 

day's sampling efforts. 

One trip blank per shipping container (e.g., cooler) will be required. Trip blanks are only necessary for 

samples requiring volatile organic analyses. Trip blanks will be prepared in the laboratory, prior to 

sampling efforts, using laboratory-prepared deionized water and preserved using the same procedures as 

the samples. Trip blanks must accompany sample containers during sample collection and transportation. 

Wlien sampling groundw âter and surface water, a field duplicate sample will be collected. The minimum 

fi-equency of field duplicate sample collection is one per every ten investigative samples. It is required that 

a field duplicate be collected every day during groundwater sampling events. A new field duplicate will 

be required if the members of the sampling team change during the day. 

C.4.3 Site-Specific Sampling Procedures 

Site-specific sampling procedures are presented in the Field Sampling and Analysis Plan. 
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C.5.0 SAMPLE CUSTODY 

C.5.1 G?eneral 

The intention of chain-of-custody (COC) procedures is to document in a legally defensible manner the 

fansfer of custody of each sample fi^om collection through analysis. Additional information regarding COC 

procedures is presented in HAI SOP No. F3014 (refer to Attachment A of the FSAP). 

C.5.2 Chain-of-Custodv 

The importance of COC cannot be overstated. This documentation records the history of the samples' 

custody fi-om acquisition to ultimate disposal. Samples collected may be used as legal evidence. As such, 

the hand-to-hand custody fi-om the point of collection to delivery at the laboratory must be clearly 

documented. The National Enforcement Investigations Center (NEIC) of the U.S. EPA defines custody 

as: 

1. the sample is in your physical possession; 

2. the sample is within view after being in your physical possession; 

3. the sample was in your possession and then you locked or sealed it to prevent tampering; 
and/or 

4. the sample is placed in a designated secure place with limited access to authorized 
personnel only. 

A COC form (see Attachment B) must accompany every shipping container. Each COC form will be filled 

out in triplicate. Information required on the COC form includes: 

1. client information; 

2. project information; 

3. samplers'names; 

4 sample identification numbers; 

5. date and time of collection; 
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6. type of sample (grab or composite); 

7. matrix or matrices; 

8. sample description; 

9. number of containers; 

10. requested analyses; 

11. remarks (preservatives); and 

12. signatures of anyone relinquishing or accepting custody. 

Field samplers will be responsible for the care and custody of the samples collected until the samples are 

transferred or dispatched properly. After completing a sampling event, sample custody will be transferred 

to a designated person who will maintain custody of samples until they are dispatched to the laboratory. 

If samples are to be delivered to laboratory via a courier, a COC will be signed over to the courier. The 

courier will keep COC forms until relinquishing custody to the laboratory. One copy of the COC form will 

be retained before there is a transfer of custody to the courier. Evidence tape or custody seals will be 

placed so that when the coolers are opened the seals will be broken. Transparent tape will be used to 

guarantee that the seals are not accidentally removed or destroyed. 

If samples will be delivered to the laboratory via commercial carrier, then the COC forms ivill be placed 

in a wateiti^t, Ziploc bag and taped to the inside lid of the sample cooler. Evidence tape or custody seals 

will be placed so that when the coolers are opened the seals will be broken, transparent tape will be used 

to guarantee that the seals are not accidentally removed or destroyed. 

C.5.3 Laboratory Custody Procedures 

Samples will be received in an area designated for sample receipt and storage. Upon receipt, each sample 

will be assigned a unique laboratory sample identification number. This number, along with the date 

received and general description, will be recorded in the laboratory's master log. HAI's QAO will be 

immediately notified if there are any problems with the samples received (e.g., discrepancies between COC 
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and samples submitted, breakage, improper preservation, etc.). Additional information regarding 

laboratoiy custody procedures is presented in Attachment A. 

C.5.4 Laboratory Documentation 

Workbooks, bench sheets, instrument logbooks, and instrument printouts are used to trace the history of 

samples through die analytical process and to document and relate important aspects of the work, including 

the associated quality controls. All logbooks, bench sheets, instrument logs, and instrument printouts are 

part of the permanent record of the laboratory. Laboratory notebooks will be periodically reviewed by the 

Laboratory Section Heads for accuracy, completeness, and compliance with the Laboratory Quality 

Assurance Program Plan. Completed workbooks and instrument logbooks will be submitted to the 

Laboratory Director for storage. 

The laboratory's documentation procedures are presented in Attacliment A. In general, good laboratory 

practices require that the following (or equivalent) procedures be used. Each page, or as required, each 

entry will be dated and initialed by the analyst when the record is made. Errors in entry will be crossed out 

in indelible ink with a single stroke. The use of white-out, obliterating, or waiting directly over the 

erroneous entry will be prohibited. All corrections will be initialed by the individual making the correction. 

I l l 
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C.6.0 CALIBRATION PROCEDURES AND FREQUENCY 

C.6.1 General 

This section details the calibration procedures and frequency for both the field and laboratory 

instrumentation that will be used during this project. Materials used for instrument calibration will be 

obtained through the U.S. EPA Pesticide and Industrial Chemicals Repository, or a suitable commercial 

source. 

C.6.2 Field Equipment Calibration Procedures 

Equipment to be used during the field sampling will be examined to certify that it is in operating condition. 

This includes checking the manufacturer's operating manual and instructions for each instrument to ensure 

that all maintenance requirements are being observed. 

Instruments and equipment used to gather, generate, or measure environmental data will be calibrated with 

sufficient frequency and in such a manner that accuracy and reproducibility of results are consistent with 

the manufacturer's specifications. The calibration of field instruments will be in accordance with the 

manufacturer's specifications. Frequency of calibration will be dictated by field conditions, instrument 

response, and the manufacturer's specifications. At a minimum all instruments will be calibrated at the 

beginning of each day and after any extended breaks (e.g. lunch). 

C.6.3 Laboratory Instrumentation Calibration Procedures 

Calibration of laboratory equipment will be based on approved written procedures. Records of calibration, 

repairs, or replacement will be filed and maintained by the laboratory's QAO. These records will be filed 

at the location where the work is performed and will be subject to QA audits. For all instruments, the 

laboratoiy will maintain a factory-trained repair staff with in-house spare parts or will mtiintain service 

contracts: with vendors. 
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The laboratory will be in strict accordance with the requirements of the U.S.EPA methods used. Any 

proposed deviations fi^om these calibration procedures will be submitted by the laboratory for approval in 

the form of a SOP. 

HULL & ASSOCIATES, INC. 
TOLEDO, OHIO 

QUAl.FTY ASSURANCE PROJECT PLAN 
PWMOOID.OOI 



c.7.0 ANALYTICAL PROCEDURES 

Tolelo Tie Treatment Site 
Quali^ Assurance Project Plan 

Revision: 0 
Februaiy 1998 
Page 18 of 33 

The analytical methods which will be employed in this project are summarized in Table 5. All analytical 

procedures will be in accordance with the specified U.S.EPA methods. In the event that additional 

procedui-es are deemed necessary, the appropriate modifications will be made to this QAPP by revision 

or addendum. 
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C.8.0 DATA REDUCTION, REVIEW, REPORTING AND VALIDATION 

C.8.1 Data Reduction 

Analyticid results will be reduced to the concentration units using the equations specified in the analytical 

procedure. Appropriate blank corrections will be applied in all cases. Calculations will be checked by 

senior laboratory staff. 

C.8.2 Data Review 

Each laboratory section will provide extensive data review prior to reporting results. In general, there are 

three levels of data review. 

The anah/st will be responsible for primary review of data generated from sample analysis. If recoveries 

of all quality control samples are within the metiiod specified tolerances then the data will be presented to 

data review groups for secondary review. If recoveries of any quality control samples exceed specified 

tolerances, affected samples will be re-analyzed. 

Secondaiy review will be conducted by data review groups to determine if analytical results are acceptable. 

If recoveries of all quality control samples are within the method specified tolerances then tfie data will be 

presented to laboratory project managers for final review. If recoveries of quality control samples exceed 

the specified tolerances affected samples will be submitted for re-analysis. 

Final review of analytical results will consist of the Laboratory Project Director's determination that all 

analytical results of a sample(s) are consistent. If so, the data will be presented in a final report. If 

discrepancies or deficiencies exist in the analytical results, corrective action will be taken. Audits of final 

reports by the Laboratory Quality Assurance Officer may be conducted to determine the precision, 

accuracy, completeness, and representativeness of sample analyses. 
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C.8.3 Data Reporting 

Data reporting will be in accordance with the appropriate U.S.EPA method used for analysis. Laboratory 

reports shall, at a minimum, include the following: 

1. Narrative including statement of samples received, description and rationale for any 
deviations fi^om approved methods/SOPs, summary of data quality, and documentation of 
any significant problems encountered during analysis. 

2. Documaitation of laboratory events including dates of sample receipt, sample extraction, 
and sample analysis. 

3. Analytical data including results, detection limits, dilutions, etc. 

4. A summary of QA/QC results and supporting documentation. 

5. A copy of the signed COC for samples submitted for analysis. 

Laboratory reports should be signed by the laboratory's QAO and/or the laboratory director prior to being 

issued. Reports will be issued to HAI's QAO. Any draft reports should be clearly identified as such. 

C.8.4 Data Validation 

Analytical data will be reviewed according to the laboratory's data validation procedures outlined in 

Attachmtait A. After passing intemal data validation, the data will be reported to HAI's QAO. Data will 

be reviewed by HAI's QAO to determine that proper preservation, holding times, and sample analysis 

procedures have been followed and are clearly documented. Additionally, the analytical results will be 

reviewed and compared to previous data, if any. Any questions regarding the data reports will be brought 

to the laboratory project manager's attention. 

If additional data validation is required by the U.S.EPA or appropriate state agencies, the data will be 

submitted for validation to an independent third-party data validator. The analytical laboratory is required 

to address any comments and correct any deficiencies identified in the data validation report. 
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C.9.0 INTERNAL QUALITY CONTROL 

C.9.1 General 

The purpose of intemal quality control measures is to document the validity of analytical data generated 

by the laboratory. Laboratory intemal quality control may include, but is not limited to, the analysis of 

method blanks, reference standards, analytical spikes, and surrogate spikes. Every analylical series will 

include some of these controls depending on the analytical methods used. The intemal quality controls 

used by die laboratory will be combined so they are completely representative of the analytical task fi-om 

sample preparation and sample analysis. 

The following sections present a summary of, and suggested frequencies for, various quality control 

measures that may be used dependant upon the analytical method(s) selected. The laboratory's QAPP, 

located in Attachment A, presents the actual quality control measures and fi-equencies that will be 

employed by the laboratory. 

C.9.2 Blank Samples 

Blanks are used to assess contamination introduced in transit, storage, or in the laboratory. The types and 

frequencies of laboratory blank samples are specified by the U.S.EPA methods used for analysis. 

C.9.2.1 Method Blanks 

Method blanks identify sources of contamination throughout the analytical process, whether a contribution 

of specific analytes or a source of interference which will need to be identified, isolated, and corrected. 

To accomplish this, the method blank must be initiated at the beginning of the analyticjd process and 

include all aspects of the analytical work. This includes all glassware, reagents, instrumentation, as well 

as any other possible source of contaminatioa Minimum method blank analyses will be one method blank 

per anal}^cal series at a frequency of one per 20 samples. 
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C.9.2.2 Container Blank 

The same concept for the method blank will apply to the sample bottles fijrnished from the laboratory. This 

container blank will be analyzed for each type of sample container as it would be used for collection. The 

fi'equency of analysis will extend to each lot of processed sample containers. At a minimum, the analysis 

of a container blank should be performed whenever the preparation process, preservation reagent, or the 

type of container changes. 

C.9.2.3 Holding Blanks 

Another type of method blank is a holding blank. Holding blanks are associated with volatile organic 

analyses and indicate possible cross contamination among samples while stored at the laboratory. At least 

one holding blank, per each group of samples, will be generated and analyzed with the samples. 

C.9.3 Reference Standards 

Reference standards are standards of known concentration and independent in origin fi-om the calibration 

standards. These reference standards are generally available through the U.S.EPA, the National Bureau 

of Standards, or are specified by analytical methodologies. The purpose of a reference standard is to assess 

analytical proficiency within an analytical series including the preparation of calibration standards, the 

validity of calibration, sample preparation, instrument set-up, and the premises inherent in quantitation. 

Reference standards will be used in every analytical series except GC/MS and specific GC analyses, for 

which there are no reference standards. 

A control chart will be maintained for analytes in which reference standards are used in tlieir analyses. 

When a reference standard value exceeds the established waming limits, careful scrutiny will be given to 

the operations system, standards preparation, and procedures that were used in obtaining the result. If the 

value of the reference standard exceeds the established control limits, then the sample an;alysis will be 

stopped and corrective action will be initiated. Samples analyzed since the last passing reference standard 

will be re-analyzed following instrument recalibration. 
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C.9.4 Analytical Spikes 

The purpose of an analytical spike is to assess the efficiency and proficiency of an analytical series. This 

includes quantitation standards, sample preparation, instrument set-up, and the premises inherent in 

quantitation. This control reflects the competency of sample analysis within an analytical series while it 

is less sensitive in reflecting the conditions which are within the control of the analyst, "[fhe types and 

frequencies of analytical spikes are specified by the U.S.EPA methods used for analysis. 

C.9.4.1 Matrix Spike 

Within an analytical series, a representative sample portion is designated as a separate sample and spiked 

with known concentrations of the analytes under consideration. Advantages of spikes are that the spiked 

portion is handled and prepared in exactly the same way as the samples. Sample related interference 

affecting analysis will be reflected in the results from the spiked sample. Results of spikes exceeding 

tolerances specified by the methods need to be evaluated thoroughly in conjunction with other measures 

of control. 

C.9.4.2 Surrogate Spike 

Surrogates, which have properties similar to the analytes of interest, are compounds unlikely to be found 

in nature. The intoit of a surrogate spike is to provide broader insight to the proficiency and efficiency of 

an analytical method on a sample specific basis. This control reflects analytical conditions which may not 

be attributable to the sample matrix. If results of a surrogate spike analysis exceed method specified 

tolerances, then the analytical results need to be evaluated thoroughly in conjunction with other control 

measures. Re-analysis of the sample with additional controls, or different analytical methodologies, will 

be necessary. 

C.9.5 Replicate Analysis 

Replicate analysis is a measure of analytical precision and can be limited in its scope. If used in conjunction 

with reference standards or analytical spikes, it can measure the reliability of the analylical systems. 

Replicate analyses can be significant in the interpretation of analytical results for samples wth complex 

matrices. 
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C.9.6 Calibration Check Standards 

The puqjose of a calibration check standard is to assess an instrument's stability. A calibration check 

standard will be analyzed at the beginning and end of an analytical series or periodically throughout large 

series of samples. Calibration check standard will be run after every ten samples. In analyses where 

intemal standards are used, a calibration check standard need only be run at the beginning of an analytical 

series. If results of the calibration check standard exceed method specified tolerances, then samples 

analyzed since the last acceptable calibration check standard will be re-analyzed. 

C.9.7 Intemal Standards 

Intemal standards will be monitored when required by the method (e.g., U.S.EPA method 624). The 

intemal standard is present in all acquisitions with the exception of performance standards. The response 

of each compound within the intemal standard is plotted on a control chart. The area of any compound 

cannot fall below 50% of its value in the preceding check standard, nor can it rise above 100% of its value. 

If intemal standard areas in one or more samples exceed the specified tolerances, then the instrument will 

be recalibrated and all affected samples re-analyzed. 
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C.10.0 PERFORMANCE AND SYSTEM AUDITS 

C.10.1 General 

Performance and system audits of both field and laboratory activities will be conducted to verify that 

sampling and analysis are performed within the constraints of this plan. These audits can either be 

conducted intemally by field or laboratory staff or externally by state or federal agencies. The laboratory 

will participate in any performance or system audit conducted or requested by HAI, appropriate state 

agencies, or the U.S.EPA. 

C.10.2 Performance Audits 

Perform£ince audits will be conducted periodically to determine the accuracy of the total measiu-ement 

system(s) or components. In this program, blind performance evaluation samples, submitted by state and 

federal agencies, are analyzed and evaluated throughout the year as part of an ongoing participation in their 

certification programs. Any deficiencies in the results of these analyses are reported to the laboratory and 

corrective action is initiated. 

In addition to blind sample analyses, the laboratory will also participate in any audits from state and federal 

agencies. These agencies submit a report noting any deficiencies and necessary corrective action. The 

laboratory will respond with evidence of compliance within a limited time. 

The laboratoiy also maintains a schedule of intemal audits wiiereby each section of the laboratory is audited 

by the Lal)oratory Quality Assurance Officer. When the audit is completed, a formal report -will be issued 

to the Laboratory Director. This report shall note any deficiencies and a follow-up date to confirm 

corrective action. 

C.10.3 System Audits 

A system audit is an evaluation of the various components of the measurement system to asses their proper 

selection and use. This includes a carefiil evaluation of all laboratory quality control measiores. System 

audits will be conducted intemally by the laboratory. 
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C.10.4 Field Audits 

Intemal audits of field activities (sampling and measurements) will be conducted by HAI's QAO and/or 

FOC. These audits will include examination of field sampling records, field instrument operating records, 

sample collection, shipping and handling, COC, etc. These audits will occur at the onset of the project to 

verify that the established procedures are followed. Follow-up audits will be conducted to correct 

deficiencies, and to verify the QA/QC procedures are being maintained throughout the project. When an 

audit is completed a written report will be submitted to the PM. 

HAI personnel will participate in any extemal audit requested by state and federal agencies. The results 

and recommendations or any extemal audit should be reported to HAI's QAO and/or PM in a timely 

manner so that corrective actions may be initiated. 
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C. 11.0 PREVENTIVE MAINTENANCE 

Field instruments and equipment will be maintained and serviced according to the manufacturer's 

instruction manual. A maintenance record for each instrument will be maintained. These records will 

include dates and descriptions of service and preventive maintenance. Major maintenance on any 

environmental instruments will only be performed by the manufacturer or trained technicians. Field 

personnel will be responsible for daily maintenance of all equipment in their possession. Critical spare 

parts (e.g., batteries/chargers, probes, screws, etc.) and tools will be kept with the equipment. Equipment 

problems will be reported to the QAO or the PM immediately. 

Laboratory instruments will be maintained and serviced according to the individual instrument manuals. 

The laboratory's preventative maintenance procedures are documented in Attachment A. 
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C.12.0 DATA PRECISION, ACCURACY, AND COMPLETENESS 

C.12.1 Precision 

Precision is a measure of agreement between repetitive measurements under identical conditions. The 

overall precision of measurement data is a mixture of sampling and analytical factors. Analytical precision 

is much easier to conti-ol and quantify than sampling precision. Sampling precision may be determined by 

analyzing duplicates or replicate field samples and then creating and analyzing laboratory replicates from 

one or more of the field samples. The analytical results from the field duplicates or replicates provide data 

on overall measurement precision. Analytical results from the laboratory replicates provide data on 

an<ilytical precision. Sampling precision can be calculated by subtracting the analytical precision from the 

overall measurement precision. For organic analyses, precision is reported as the Relative Percent 

Difference (%RPD) between matrix spike and matrix spike duplicate analysis. For metal analyses, 

precision is reported as %RPD between two duplicate samples. Acceptable limits for precision are 

specified by the U.S.EPA method. In the presence of outliers, corrective action will be taken including 

repairing instruments and/or re-analysis of the affected sample or samples. The following equation will 

be used in calculating %RPD: 

DyD2 
(DyD^/2 

%RPD^ !—?—XlOO 

RPD = Relative Percent Difference 

DI = First Sample Value 

D2 = Second Sample Value (duplicate) 

C.:12.2 Accuracy 

Accuracy is the difference between a measured value and the actual value, or the bias in a measurement 

system. Accuracy is difficult to measure for the entire data collection activity. Sources of error are the 

sampling process, field contamination, preservation, handling, sample matri.\, sample preparation, and 
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analysis techniques. Sampling accuracy can be assessed by evaluating the results of field and trip blanks. 

For the analytical procedures to be used, accuracy is assessed by Matrix Spike Percent Recovery. 

Acceptable limits for accuracy are specified by the U.S.EPA method. In the presence of outliers, corrective 

action will be taken including fixing instruments and/or re-analysis of the affected sample or samples. 

Matrix spike percent recovery will be calculated by the following equation: 

MSPR = ^ ^ ^ 1 ^ x 1 0 0 
SA 

MSPR = Matrix Spike Percent Recovery 
SSR = Spike Sample Results 
SR = Sample Results 
SA = Spike Added (concentration) 

C.12.3 Completeness 

Completeness will be reported as the percentage of the measurements judged to be valid. Completeness 

goals for this project are presented in Section C.3.5. Completeness will be calculated by the following 

equation: 

Completeness = 100 x (valid measurements / total measurements) 
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C.13.0 CORRECTIVE ACTION 

C.13.1 General 

Corrective actions may be required for either analytical and equipment problems or noncompliance 

problems. Analytical and equipment problems may occur during sampling and sample handling, sample 

preparation, laboratory analysis, and data review. Noncompliance problems are associated with 

nonconformance to this plan or the U.S.EPA methods being used. 

C.13.2 Laboratorv Corrective Action 

When deficiencies or "out-of-control" situations exist, the laboratory will provide a means of detecting and 

correcting these situations. An "out-of-control" situation is defined as data exceeding control limits. 

Samples analyzed during "out-of-control" situations will be re-analyzed prior to reporting results. The 

laboratory's corrective action procedures are docimiented in Attachment A. In general, there are several 

levels of "out-of-control" situations that may occur in the laboratory during analysis. 

C.13.2.1 Bench Level 

Corrective action procedures will often be handled at the bench level. If an analyst finds a non-linear 

response during calibration of an instrument, then the instrument will be recalibrated before sample 

analysis. The problem may be corrected by a careful examination of the preparation or extraction 

procedure, spike and calibration nuxes, or instrument sensitivity. If the problem persists, it will be brought 

to the management level. 

C..13.2.2 Management Level 

If resolution at the bench level was not achieved, or a deficiency is detected after the data has left the bench 

level, then corrective action becomes the responsibility of the Laboratory Manager or Director. 

Unacceptable matiix or surrogate spike recoveries detected by data review will be reported to the 

Lciboratory Manager. A decision to re-analyze the sample or report results will be made depending on the 

circumstance. 
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C.13.2.3 Receiving Level 

If discrepancies exist in eitfier the documentation of a sample or its container, a decision will be made after 

consulting with the appropriate management personnel. Decisions will be fially documented. Some 

examples of container discrepancies are broken samples, inappropriate containers, or improper 

preservation. In these cases, corrective action will involve the Laboratory Project Manager contacting 

FL\I's QAO. 

C.13.3 Field Corrective Action 

Corrective actions for field equipment problems will consist of reporting the problem to the PM and/or the 

QAO so that maintenance can be performed or new equipment can be acquired Noncompliance problems 

will be reported immediately to the QAO. The QAO will consult with the PC and corrective actions will 

be initiated. When warranted, the PM will report the nature of the noncompliance and corrective actions 

implemented to the appropriate state agencies and/or the U.S. EPA. The nature, extent, and corrective 

action for all noncompliances will be documented. 
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C.14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

C.14.1 Intemal Reporting 

Tlie Laboratory Quality Assurance Officer will report the status of the laboratory QA/QC program to the 

laboratory management. Each report will include: 

1. periodic assessment of measurement data accuracy, precision, and completeness; 

2. results of audits; 

3. significant QA/QC problems and recommended solutions; and 

4. resolutions of previously stated problems. 

The laboratory will determine the content and frequency of these reports in accordance with its QAPP, 

which is included as Attachment A, and its SOPs. The laboratory will report to HAI's QAO when the 

results of HAI's samples have been affected by intemal quality issues. 

C.14.2 Additional Reporting 

Laboratory analytical reports will include a summary of the quality assurance activities and quality control 

data for the project as related to sample analysis. The Laboratory Project Manager will report suspected 

field QA/QC problems to HAI's QAO. 

HAI's QAO will report to HAI's PM when appropriate. These reports may be either oral or written 

depending upon the nature and complexity of the issues in the report. 
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C.IS.O REFERENCES 

A variety of technical manuals, administrative documents, and publications were referred to in preparing 

this document. Some of the references consulted are presented below. Referenced documents and 

publications may or may not have been reviewed in tiieir entirety. The guidelines and procedures presented 

in the documents and publications referenced have not been strictly adhered to unless stated otherwise. 

US.EPA. Interim Guidelines and Specifications for Preparing Quality Assurance Project 
Plans. EPA/600/4-83-004. February 1983. 

U.S.EP.A.. Data Quality Objectives for Remedial Response Activities: Development 
Process. EPA/540/6-87/003. March 1987. 

U.S.EPA. Data Quality Objectives for Remedial Response Activities: Example Scenario. 
EPA/540/6-87/004. March 1987. 

U.S.EPA. A Compendium of Superfund Field Operations Methods. EPA/540/P-87/001. 
December 1987. 

U.S.EPA. Test Mefliods for Evaluating Solid Waste. Phvsical/Chemical Methods. SW-846, 3rd Edition. 
September 1986. 

U.S.EPA. Methods for Chemical Analysis of Water and Wastes. EPA/600/4-79-020. March 1983. 

U.S.EPA. Quality Assurance/ Quality Control Guidance for Removal Activities. EPA/540/G-90/004. 
April 1990. 
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Table 1 

Parameter List 

U.S. EPA Method Parameters 

OLM03.2 (semi-volatiles) phenanthrene 
naphthalene 
acenaphthene 
benzo(a)pyrene 
fluoranthene 
pyrene 
chrysene 
dibenzo(aJi)antliracene 

1311/8240 (TCLP volatiles) benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 
1,2-dichloroethane 
1,1 -dichloroethylene 
methyl ethyl ketone 
tetrachloroethylene 
trichloroethylene 
vinyl chloride 

1311/ 8270 (TCLP semi-volaUles) o-cresol 
m-cresol 
p-cresol 
1,4-dichlorobenzene 
2,4-dinitrotoluene 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
nitrobenzene 
pentachlorophenol 
pyridine 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 

1311/ 8080 & 8150 (TCLP pesticides/herbicides) chlorodane 
endrin 
heptachlor 
lindane 
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Table 1 (continued) 

Parameter List 

U.S. EPA Method Parameters 

1311/ 8080 & 8150 (TCLP pesticides/herbicides) cont. 

1311/6000 & 7000 series (TCLP metals) 

1010 

150.1 

SW-846 Section 7.3.3.2 

SW-846 Section 7.3.4.1 

6000/7000 series 

methoxychlor 
toxaphene 
2,4-D 
2,4,5-TP (silvex) 

arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 

flash point 

pH 

reactive cyanide 

reactive sulfide 

arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 
copper 
zinc 
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Table 1 (continued) 

Parameter List 

U.S. EPA Method Parameters 

8080 aroclor 1016 
aroclor 1221 
aroclor 1232 
aroclor 1242 
aroclor 1248 
aroclor 1254 
aroclor 1260 
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Table 2 

Sample Containers and Preservation 

Containers 
Preservatives/ 
Max Holding Time 

?AHs (OLM03.2) 

PCBs (8080) 

Soils - one 8oz. wide mouth jar. 
Aqueous - three I liter bottles. 

Soils - one 8oz. wide mouth jar. 
Aqueous - three I Uter bottles. 

Cool 4°C/10 (40) days' 
Cool r C 15 (40) days' 

Cool 4°C/10 (40) days' 
Cool 4°C / 5 (40) days' 

Metals (6000/7000) 

TCLP (1311) 

Reactive sulfide 

Reactive cyanide 

pH (150.1) 

Flash point (1010) 

Soils - one 8 oz. wide mouth jar 
Aqueous - 250 ml plastic 

Soils - two 8 oz. wide mouth jar 
Aqueous - three 1 liter bottles. 

Soils - one 4 oz. wide mouth jar 
Aqueous - 250 ml plastic 

Soils - one 4 oz. wide mouth jar 
Aqueous - 250 ml plastic 

Soils - one 2 oz. wide mouth jar 
Aqueous - 250 ml plastic 

Soils - one 2 oz. wide mouth jar 
Aqueous - 250 ml plastic 

Cool 4 T 
HN03pH>2 

Cool 4''C 
Cool 4°C 

Cool 4°C 
Cool 4°C 

Cool 4 T 
Cool 4°C 

Cool 4°C 
Cool 4 T 

Cool 4 T 
Cool 4°C 

Note: All holding times are fi-om time of sample collection. This list represents typical sample 
containers that may be supplied for this project. The contracted laboratory will provide 
a detailed sheet describing the types and number of containers sent for each analysis with 
each sample kit The actual number of containers may be less as several parameters may 
be combined into a single container. The laboratory will also provide any required 
preservatives and instructions for preservation. If pre-preserved bottles are supplied, they 
will be clearly identified on the sampling container. 

5 or 10 days pro-extractioo / 40 days post extraction. 
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Table 3 

Sample Types and Codes 

Type 
Water 

Monitoring Well 
Surface Water 

Code 

MW(de3ignated nxmitoring well LD.) 

sws 

Sediment SED 

SoU 
Siuface Soil 
Soil Boring 
Drum Sample 

S S (designated sampling location LD.) 

oB(d«ignated boring LD.) 

DS 

QA/QC 
Duplicate 
Field Blank 
Trip Blank 

Same as well code 
r l3(nuinber) 

TB(nuniber) 

•M 

d i 

Numbers for field and trip blanks begin at 1 and increase by increments of 1 every time a new blank is collected. The number will begin at 1 at 

the beginning of every day. 
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Table 4 

Field Equipment List 

1. Visqueen 
2. non-phosphatic soap 
3. Distilled water 
4. Trash bags 
5. Analytical containers 
6. Shipping containers/coolers 
7. Ice 
8. Indelible ink pens 
9. Clear packing tape 
10. Health and safety equipment 
11. Decon supplies 
12. Tools 

Note: This represents a general Ust of sampling equipment required for this project. Additional 
equipment required for specific tasks is presented in the FSAP. 

«M 

i l l 
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Table 5 

Analytical Procedures 

IT.S. EPA Methods Parameters 

«• 

OLM03.2 

1311-8240 

1311 -8270 

1311 - 8080 & 8150 

1311 - 6000/7000 series 

1010 

150.1 

SW-846 Section 7.3.3.2 

SW-846 Section 7.3.4.1 

6000/7000 series 

8080 

polynuclear aromatics 

TCLP volatiles 

TCLP semi-volatiles 

TCLP pesticides/herbicides 

TCLP metals 

flash point 

pH 

reactive cyanide 

reactive sulfide 

metals 

polychlorinated bipenyls 

HUL,L & ASSOCL\TES, INC. 
TOLEDO, OHIO 

QUALTTY ASSURANCE PROJECT PLAN 
PWMOOID.OOI 



•« 

PROJECT 
MANAGER 

SCOTT LOCKHART. P.E. 

QUALITY 
ASSURANCE 

OFFICER 
KEVIN D. WILDMAN 

PROJECT 
ENGINEER 

MARK W. HOIDAS, P.E. 

FIELD 
SAMPLING 

PERSONNEL 
STAFF 

LABORATORY 
DIRECTOR 

LABORATORY 
PROJECT 

DIRECTOR 

LABORATORY 
QUALITY ASSURANCE 

OFFICER 

FIGURE I 

PWM\1556DC07 
02/13/98 BKAI5ER 

8 Associates, Inc. 
DUBLIN. OHIO 

KEER-McGEE CHEMICALS. LLC. 
TOLEDO TIE TREATMENT SITE 

PROJECT ORGANIZATION CHART 
CITY OF TOLEDO. LUCAS CO., OHIO 

DATE; 
FEBRUARY 1998 PWM 001 



A T T A C H M E N T A 

LANCASTER LABORATORIES' QUALFTY ASSURANCE PLAN 

HULL & ASSOCL\TES, INC. 
TOLEDO, OHIO 

QUALTTY ASSURANCE PROJECT PLAN 
PWMOOID.OOI 



LABORATORY QUALITY ASSURANCE PLAN 

DECEMBER 12,1991 
REVISED: May 12,1997 

WARNING: The information contained herein is of a highly 
confidential and proprietary nature. Lancaster Laboratories 
specifically prohibits the dissemination or transfer of this 
information to any person or organization not directly affiliated with 
the project for which it was prepared. 

Lancaster Laboratories 
A (jivision of Thermo Analytical Inc. 



(• 

Section No. 1 
Revision No. 4 
Date: 05/12/97 
Page 1 of 1 

1. Laboratory Quality Assurance Plan 

This document provides the laboratory portion of the response to EPA's Interim 

Guidelines and Specifications for Preparing Quality Assurance Project Plans 

QAMS-005/80, Sections 5.1 through 5.16 as revised December 29, 1980, and 

EPA-600/4-83-004, February 1983. Guidance was also obtained from Preparation 

Aids for the Development of Category 1 Quality Assurance Project Plans, Office of 

Research and Development, USEPA, EPA/600/8-91/003, February 1991. 

As much as possible, the procedures in this document have been standardized to 

make them applicable to all types of environmental monitoring and measurement 

projects. However, under certain site-specific conditions, all of the procedures 

discussed in this document may not be appropriate. In such cases it will be 

necessary to adapt the procedures to the specific conditions of the investigation. 

Quality Assurance OfTicer—7^zV?^^:>y^y yT : ^^-Y7wL^^^^^ 
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3. Project Description 

Tests will be performed according to the analytical methodology set forth in the 

USEPA Contract Laboratory Program Statement of Work*. The USEPA-CLP-

SOW provides specific analytical procedures to be used and defines the specific 

application of these procedures. Proven instruments and techniques will be used 

to identify and measure the concentrations of volatiles, semivoiatiies, and pesticide 

compounds and/or the inorganic elements. The laboratory will employ state-of-

the-art GC/MS and/or GC procedures to perform all organic analyses, including all 

necessary preparation for analysis. Inorganic analyses will be performed using 

graphite furnace atomic absorption spectrophotometry (AA), inductively coupled 

plasma spectroscopy, cold vapor AA, or flame AA. The client is responsible for 

providing specifics on the project site. 

*USEPA-CLP-SOW for Organics, Document No. OLM03.2, USEPA-CLP-SOWfor 

Inorganics, Document No. ILM04.0, or most recent revision unless otherwise 

requested by the client. 
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4. Project Organization 

The objectives of the laboratory Quality Assurance Program are to establish 

procedures which will ensure that data generated in the laboratory are within 

acceptable limits of accuracy and precision, to ensure that quality control 

measures are being carried out, and to ensure accountability of the data through 

sample and data management procedures. To this end, a Quality Assurance 

Department has been established. The Quality Assurance Officer reports directly 

to the President of Lancaster Laboratories and has no direct responsibilities for 

data production, thus avoiding any conflict of interest. 

The attached organizational charts show key managerial personnel. Resumes of 

key individuals may be found in the enclosed Qualifications Manual. 

The Sample Administration Group will be responsible for receiving samples, 

signing the external chain of custody, checking sample condition, assigning unique 

laboratory sample identification numbers, and initiating internal chain-of-custody 

forms. Sample Support personnel will be responsible for assigning storage 

locations, checking and adjusting preservation, homogenizing the sample as 

needed, and sample discard. 

Group leaders listed in each technical area are responsible for performing 

laboratory analyses, quality control as specified in the methods, instrument 

calibration, and technical data review. Data is reported using a computerized 

sample management system, which tracks sample progress through the laboratory 

and generates client reports when all analyses are complete. Quality control data 

is entered onto the same system for purposes of charting and monitoring data 

quality. 

The Quality Assurance Department is responsible for reviewing quality control 

data, conducting audits In the laboratory and reporting findings to management, 

maintaining current copies of all analytical methods, maintaining copies of 

computer code used to calculate and report results, submitting blind samples to 

the laboratory, and ensuring that appropriate corrective action is taken when 

quality problems are observed. 



Section No. 4 
Revision No. 4 
Date: 05/12/97 
Page 2 of 4 

Data package deliverables are available upon request. The Quality Assurance 

Department reviews the contents of the deliverables for completeness and to be sure 

that all quality control checks were performed and met specifications. This step 

includes review of holding times, calibrations, instrument tuning, blank results, duplicate 

results, matrix spike results, and surrogate results. Every attempt to meet 

specifications will be made, and any item outside of the specifications will be noted in 

the narrative. The laboratory will not validate data with regard to usability since this 

generally requires specific knowledge about the site. 
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5. QA Objectives for Measurement Data 

Quality assurance is the overall program for assuring reliability of monitoring and 

measurement data. Quality control is the routine application of procedures for 

obtaining set standards of performance in the monitoring and measurement 

process. Data quality requirements are based on the intended use of the data, the 

measurement process, and the availability of resources. The quality of all data 

generated and processed during this investigation will be assessed for precision, 

accuracy, representativeness, comparability, and completeness. These 

specifications will be met through precision and accuracy criteria as specified in 

Section 11. Detection limits are presented in Section 9. 

Precision - Precision is determined by measuring the agreement among individual 

measurements of the same property, under similar conditions. The laboratory 

objective is to equal or exceed the precision demonstrated for the applied 

analytical method on comparable samples. The degree of agreement is 

expressed as the relative percent difference (RPD%). Evaluation of the RPD% is 

based on the criteria set forth in the Contract Laboratory Program (CLP) for 

organic and inorganic analyses. External evaluation of precision is accomplished 

by analysis of standard reference material and interlaboratory performance data. 

Accuracy - Accuracy is a measure of the closeness of an individual measurement 

to the tme or expected value. Analyzing a reference material of known 

concentration or reanalyzing a sample which has been spiked with a known 

concentration/amount is a way to determine accuracy. Accuracy is expressed as 

a percent recovery (%R). Evaluation of the %R is based on the criteria 

established for the CLP for organic and inorganic analyses. 

Representativeness - Representativeness expresses the degree to which data 

accurately represents the media and conditions being measured. The 

representativeness of the data from the sampling site will depend on the sampling 

procedure. Sample collection Is the responsibility of the client. Samples will be 

homogenized, if required, as part of the laboratory sample preparation, By 

comparing the quality control data for the samples against other data for similar 

samples analyzed at the same time, representativeness can be determined for this 

objective. 
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Comparability - Comparability conveys the confidence with which one set of data 

can be compared to another. The analytical results can be compared to other 

laboratories by using traceable standards and standard methodology and 

consistent reporting units. The Laboratory Quality Assurance Program documents 

intemal performance, and the interlaboratory studies document performance 

compared to other laboratories. 

Completeness - Completeness is a measure of the quantity of valid data acquired 

from a measurement process compared to the amount that was expected to be 

acquired under the measurement conditions. The completeness of an analysis 

can be documented by including in the data deliverables sufficient information to 

allow the data user to assess the quality of the results. Additional information will 

be stored in the laboratories archives, both hard copy and magnetic tape. Quality 

Assurance standard operating procedures (SOPs) are in place to provide 

traceability of all reported results. 

To ensure consistent attainment of the quality assurance objectives, SOPs are in 

place detailing the requirements for the correct performance of laboratory 

procedures. The laboratory SOPs fall under five general categories: 

1. Corporate policy 

2. Quality assurance 

3. Sample administration 

4. General laboratory procedures 

5. Analytical (i.e., methods, standard preps., instrumentation) 

All SOPs are approved by the QA Department prior to implementation. The 

distribution of current SOPs and archiving of outdated ones are controlled through 

a master file. Table 5-1 provides an index of QA SOPs in place in support of the 

Quality Assurance objectives. These requirements are supplemented by the 

procedures in the laboratory and analytical SOPs. 
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Table 5-1 

Document # 

QA-101 

QA-102 

QA-103 

QA-104 

QA-105 

QA-106 

QA-107 

QA-108 

QA-109 

QA-110 

QA-111 

QA-112 

QA-113 

QA-114 

QA-115 

QA-116 

QA-117 

QA-118 

QA-119 

QA-120 

QA.121 

QA-122 

Document Title 

Sample Collection 

Sample Log-in 

Sample Storage and Disposal 

Internal Chain-of-Custody Documentation 

Analytical Methods Manual 

Validation and Authorization of Analytical Methods 

Analytical Methods for Nonstandard Analyses 

Subcontracting to Other Laboratories 

Laboratory Notebooks, Logbooks, and Documentation 

Reagents 

Instrument and Equipment Calibration 

Instrument and Equipment Maintenance 

Data Entry and Verification 

Data Storage and Security 

Quality Control Records 

Investigation and Corrective Action of Unacceptable Quality 1 
Control Data i 

Personnel Training Records and Curriculum Vitaes 

Quality Assurance Audits 

Proficiency Samples 

Documentation of Programming for the Sample Management 
System 

Guidelines for the Development, Validation, Implementation, and 
Maintenance of Computer Systems Used with CLP, GLP, and 
GMP Data 

Investigation and Corrective Action Reporting for Laboratory 
Problems 
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6. SamDling Procedures 

In order for meaningful analytical data to be produced, the samples analyzed must 
be representative of the system from which they are drawn. It Is the responsibility 
of the client to ensure that the samples are collected according to accepted or 
standard sampling methods. 

The laboratory will provide the appropriate sample containers, required 
preservative, chain-of-custody forms, shipping containers, labels, and seals. The 
majority of sample containers are purchased precleaned l-Chem™ Series 200 or 
equivalent. Any reused bottles are cleaned in-house following laboratory standard 
operating procedures. Special containers with traceability documentation are 
available upon request. Because the laboratory does not stock this type of 
container, 1-month prior notice is required. 

Each lot of preservative will be documented and checked for contaminants before 
use. The appropriate bottle will be preserved with the new preservative and filled 
with deionized water to represent a sample. A similar container (that does not 
contain preservative) will be filled with deionized water to be used as a blank 
check. Analysis results are documented for each preservative lot number. 

Trip blanks will be prepared by the laboratory and accompany sample containers 
at the project required frequency. Analyte free water will also be provided for field 
blanks. 

A list of containers, preservatives, and holding times follows in Table 6-1. 



Section No. 6 
Revision No. 2 
Date: 07/25/95 
Page 2 of 2 

Table &-1 

Sample Containers, Preservatives, and 
Holding Times for Aqueous and Solid Samples 

Fraction 
Volatiles 

Pesticides 

Acid/Base Neutrals 

Metals 

Cyanide 

Vol. Req 
(ml) 

Wt. Req. 
(a) 

3 x 4 0 m L 
100 g 

2x1000mL 
100 g 

3 X1000 m l 
100 g 

1000 mL 
100 g 

1000 mL 
100 q 

Container 
P = Plastic 
G = Glass 

G 

G 

G 

P.G 

P.G 

Preservation' 

Cool, 4°C'' pH <2 w/HCI 

Cool. A^C" 

Cool, 4°C'' 

HN03topH<2 

Cool,4°CNaOHtopH>12 

Holding Time" 
From Date of 

Receipt'̂  
Water Soil 
10 10 

Days 
5 10 

Days to 
extraction" 

5 10 
Days to 

extraction' 
6 6 

Months 
Hq 26 days 

12 12 
Days 

*pH Adjustment with acid/base is performed on water samples only. 

"Sodium thiosutfate needed for chlorinated water samples 

'Assuming delivery of samples is within 2 days of sampling. 

"Samples will be analyzed as soon as possible after receipt. The times listed as the maximum times that 
samples will be held before analysis and still be considered valid. 

"Extracts of either water or soil/sediment samples must be analyzed within 40 days following extraction. 

NOTE: For volatiles analysis, the container should be filled completely, with no headspace. AH sample 
containers, preservatives, and mailers will be supplied at no additional charge upon request, 
except for the special containers with traceability documentation. There is an additional charge 
for this type of container. 
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7. Sample Custody 

Samples are unpacked and inspected in the sample receipt area. At this time, the 

samples are examined for breakage and agreement with the associated client 

papenwork. The cooler temperatures will be checked upon receipt and recorded. 

As the samples are unpacked, the sample label information will be compared to 

the chain-of-custody record and any discrepancies or missing information will be 

documented. If necessary, the cooler will be closed and placed in cold storage 

until instructions and resolution of any discrepancies are received from the client. 

A member of our Sample Administration Group will act as sample custodian for the 

project. To ensure accountability of our results, a unique identification number is 

assigned to each sample as soon as possible after receipt at the laboratory. 

When samples requiring preservation by either acid or base are received at the 

laboratory, the pH will be measured and documented, with the exception of 

samples designated for volatile analysis. Samples requiring refrigeration will be 

stored in our walk-in cooler which is maintained at 2° - 4°C. The use of our 

computer system in tracking samples (by the Lancaster Labs sample number 

assignment) will control custody of the sample from receipt until the time of Its 

disposal. The security system on our laboratory building allows us to designate 

the entire facility as a secure area since all exterior doors are either locked or 

attended. Therefore, hand-to-hand chain of custody is not part of our routine 

procedure, but is available upon request. If requested, hand-to-hand chain of 

custody will be provided as per attached SOP-QA-104, "Chain-of-Custody 

Documentation." The laboratory chain of custody will begin with the preparation of 

bottles. The procedures for sample log-in, storage, and chain-of-custody 

documentation are detailed in the QA standard operating procedures included in 

Section No. 7 (QA-102, QA-103, and QA-104). Examples of sample labels and a 

custody seal are shown in Figure 7.1. 
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Page 1 of 5 

QUALITY ASSURANCE OPERATIONS MANUAL 

Sample Log-In 

Purpose: 

In order to provide accountability of our results, protect client confidentiality, and to 
prevent sample loss/mix-up, a continuous and unique Lancaster Laboratories (LL) 
identification number is assigned to each sample upon laboratory receipt. 

Scope: 

This SOP will cover the procedure used to log client samples into the computerized 
sample management system (SMS) after receipt. The Sample Administration Group is 
responsible for laboratory sample log-in. Sample Administration has procedures to 
define this sample entry process. 

This procedure applies only to samples which are logged into and tracked by the SMS, 
There are only a few cases where samples may not be tracked using the SMS. These 
include samples which will be stored for a long period of time prior to analysis, (e.g., 
stability storage) or for special project samples that could be reported In a narrative 
research and development style report instead of our usual analytical reports. Written 
procedures for tracking samples not entered into the SMS are developed by the 
technical department responsible for the project or analysis of those samples. 

Personnel Training and Qualifications: 

Training In sample log-in is performed in accordance with Sample Administration 
training procedures. 

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc.. a Thermo Electron company 
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Procedure: 

1. All samples received for testing shall be delivered to the Sample 
Administration Department immediately upon arrival at the laboratory. 

2. The Sample Administration Department will be responsible for unpacking 
and organizing the samples. 

3. Client correspondence relating to the group of samples shall also be 
transferred to the Sample Administration Department. This may include 
purchase orders, quotations, letters, phone logs, and Incoming Sample 
Activity Records (ISARs). 

4. Personnel of the Sample Administration Group shall log the samples Into the 
SMS as soon as practical after receipt. Samples awaiting log-in are stored In 
temporary holding areas, at required temperature, to maintain the sample 
integrity. At the time of entry the computer will assign a unique identification 
number to each sample. Samples can be received at the laboratory 7 days a 
week, 24 hours a day, 365 days of the year. Samples should be logged in on 
the same day as they are received with the following exceptions: 

a. Samples received on a holiday will not be logged-in until the next normal 
work day. Samples received from 6 p.m. on Saturday through 11 p.m. 
on Sunday will be logged-ln Sunday evening by third shift Sample 
Administration personnel. 

b. Samples submitted by clients which do not identify the type of testing to 
be perfonned or with unclear or Incomplete papenvork documentation -
Every effort will be made to contact the client on the same day of 
sample receipt. In this situation, the samples will be tracked in a hold 
database. The group of samples will be assigned a hold number. This 
database Is maintained by the Sample Administration Group. 

If same day sample log-In Is not possible, all specified and appropriate 
storage requirements will be obsen^ed (e.g., refrigeration). 
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5. Upon assignment of a sample number, the SMS will generate a label which 
shall be attached to the sample container. Every effort will be made as to not 
obscure the client label. The infonnation on the sample label will include the 
LL sample number, the client name, the storage location, the analyses 
requested, a bottle code indicating container and preservative type, if 
applicable, a unique bar code (used for samples stored in the Automated 
Sample Retrieval and Storage System [ASRS]), and any applicable notes to 
laboratory personnel. 

6. Preservation, homogenization, and subsampling, if necessary, will be the 
responsibility of the Sample Support Group, or the testing laboratory. SOPs 
are In place within the group to define these procedures. A list of 
presen/atives required for routine environmental analyses may be found in 
the Environmental Schedule of Services. A preservation, sulfate, and 
chlorine check shall be performed immediately after sample log-in for all 
applicable environmental samples. 

7. After all above steps are performed, as required, samples shall be stored In 
an assigned storage location or taken to the laboratory for testing. 

8. The next working morning, after sample log-in, a copy of an entry 
acknowledgment will print from the SMS. The acknowledgment is a hard 
copy record of the sample entry. It will summarize, the LL sample number, 
the sample(s) submitted in an entry group, the test(s) to be perfonned, the 
client requesting the work, the account to be billed for the wori<, and the 
unique sample identifications assigned by the client. This acknowledgment 
Is mailed to the client to confirm sample receipt and entry. 

9. Another copy of the sample acknowledgment will print and be designated as 
the laboratory copy. This acknowledgment, in addition to client papenvork, 
will audited by three levels of personnel after the entry process: 

a. Sample Administration will audit to ensure that the entry corresponds 
to client supplied papen/vork and/or quotations. 
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b. Client Services will audit to ensure the entry is reflective of client 
documentation and that additional client/project requirements were 
communicated and taken into consideration. They will also verify that 
account and billing information is accurate. 

c. Technical centers will assure appropriate preparation and analysis 
set-up steps have been added to the entry. They will also verify that 
project and technical requirements have been taken into consideration 
from a technical point of view. 

Each reviewer will initial the top of the SA file copy of the acknowledgment to 
document their review. Additional copies of this acknowledgment can be 
made for laboratory personnel. 

10. The LL sample number assigned to each sample shall be used to identify the 
sample in all laboratory records, including laboratory notebooks, instrument 
printouts, and laboratory final reports. The sample number will also be used 
to identify all additional containers of the sample which may be created 
during sample preparation and analysis. This will include subsamples, 
extracts, and digests. 

Revision Log: 

Initiated Date: 03/87 

Ver. # Effective Date Change 

00 02/15/96 Previous issue 
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QUALITY ASSURANCE OPERATIONS MANUAL 

SOP-QA-103 

Title: Sample Storage and Disposal 

Purpose: 

Sample integrity can be compromised by improper storage conditions. The objective of 
these procedures Is to prevent samples from deteriorating prior to analysis. The 
computerized sample management system (CSMS) Is used to assign storage locations 
and to monitor the orderiy storage of samples in locations from which they are easily 
retrieved for analysis or discard at the appropriate date. 

Scope: 

This SOP will outline procedures used in storing samples, retrieving and returning 

samples for analysis, and discarding samples when their holding time expires. 

Procedures: 

1. Personnel from Sample Administration will designate the approximate size 
and type (e.g., refrigerator, freezer or room temperature) of sample storage 
required for each group of samples as they are logged onto the CSMS. The 
computer will assign the storage location and record the length of time the 
sample must be retained after the analysis report has been Issued. Samples 
will be stored In the assigned location. If the k>catlon is not suitable (e.g., 
insufficient space), the storage location may be changed using the manual 
oven'Ide on the computer. If refrigerated space has been requested and all 
the computerized refrigerator locations are occupied, samples will be 
assigned locations In overflow refrigerators and will be tracked using a 
manual system until computerized locations are available. 

Lancaster Labotatorics • 2425 New HdUnd Pike, PO Box 12425. Uncaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo Process Systems Inc.. a Thermo Electnxi company 
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2. Analysts requiring the use of a sample may determine its location by referring 
to the daily sample status sheet. There are varying degrees of security on 
sample storage locations. The procedures for removal of samples from 
these locations are as follows: 

a. Free access locations are those which are neither locked nor attended 
by a sample custodian. These areas are usually located within an 
individual group's laboratory and samples may be removed from and 
returned to these locations without documentation. However, if the 
sample must be taken out of the laboratory, documentation may be 
requested. Care shall be exercised in returning the sample to Its 
appropriate location. 

b. Controlled access areas are attended by a sample custodian and are 
usually large areas used by more than one group. Samples stored In 
controlled access areas can be removed only after requisitioning the 
sample via the CSMS. The sample custodian will retrieve the 
requisitioned samples from the storage locations and scan the bar code 
label. This process documents the sample transfer from the sample 
custodian to laboratory personnel. After use, the samples are returned 
to the sample storage center, scanned by the sample custodian and 
returned to the designated storage location. Only Sample 
Administration personnel shall be admitted to controlled access areas. 
The only exception to this rule will be during weekend hours when no 
sample custodians are on duty. During these hours, samples must be 
requisitioned as above, but analysts must retrieve the samples 
themselves by obtaining a key to the controlled access area from the 
security desk. Samples must be scanned out as above. After use, 
samples must be scanned in and placed on the return cart inside WiC 
Sample custodians will retum these samples to their location when they 
come on duty. 
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c. Locked storage areas are available In several individual lab areas. 
Access to these storage areas is limited to analysts who are responsible 
for the analysis of the samples stored there. These areas are locked 
when the latx)ratories are unattended; keys are available from members 
of the department where they are located. Samples are removed and 
retumed as needed by analysts. 

d. Forensic storage areas are locked and admission to these areas Is 
permitted only to sample custodians. Most of the samples stored in 
these areas require strict chain-of-custody documentation as outlined in 
SOP-QA-104, "Intemal Chain-of-Custody Documentation," and should 
be requisitioned as described in b. above. Samples may not be 
removed or retumed to these areas without signing chain-of-custody 
fomns. 

3. To prevent unnecessary deterioration of the samples, the aliquots needed for 
analysis shall be removed and the sample retumed to storage with a 
minimum of delay. 

4. Sample Administration will generate a discard list of samples with retention 
dates that have expired. The retention dates are based upon client 
requirements or defaulted to a given number of days past the date when the 
report is generated, if no client requirements were given. These samples will 
be removed from storage by a member of Sample Support or a member of 
the department responsible for the given storage location. Hazardous 
samples shall either be retumed to clients, decontaminated or disposed of at 
the direction of supervisory personnel. Other samples will be discarded or 
returned to the client, if requested. Prior to discarding each sample, the bar 
code will be scanned to prevent discard of the wrong sample. 

5. The temperature of each refrigerator or freezer used for storing samples or 
reagents requiring temperature control should be checked during each 
normal wori<ing day by an assigned member of the group responsible for the 
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samples stored within and recorded on a log posted on the outside of the 
unit. Units containing samples requiring more complete documentation of 
storage conditions are monitored by use of a computerized recording device 
or a temperature wheel. Refrigerator temperatures should be maintained at 
2° to 4°C and freezer temperatures should be maintained at -15° ± 5°C, 
unless othenvise specified in a client-supplied method or protocol. If the 
temperature recorded does not fall within these ranges, the Maintenance 
Department should be contacted. Any repairs should be recorded and filed 
with the temperature log. All documentation of temperature checks and 
maintenance siiall be kept in Ink and any changes made shall follow the error 
correction procedure given in SOP-QA-109, "Laboratory Notebooks and 
Documentation." 

SOPQA103.DOC 
091196 
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QUALTTY ASSURANCE OPERATIONS MANUAL 

Internal Chaln-of-Custody Documentation 

Purpose: 

In order to demonstrate reliability of data which may be used as evidence in a legal 
case or required by a regulatory agency or client, an accurate written record tracing the 
possession of samples must be maintained from the time they are received at the 
laboratory until the last requested analysis is verified. The chain of custody Is to ensure 
traceability of samples while they are in the possession of the laboratory. 

Scope: 

Procedures for initiating and maintaining chain-of-custody (COC) documentation are 
described in this procedure. 

Definition: 

A sample is In custody if it is in any one of the following states: 

1. In actual physical possession. 

2. In view after being In physical possession. 

3. Locked up so no one can tamper with It. 

4. In a secured area, restricted to authorized personnel (e.g., in the ASRS 
system). 

Lancaster Uboratories • 2425 New Holland Pike, PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 
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A. Procedure 

1. Chain-of-custody documentation shall be kept upon the request of the client 
or for any samples which are known to be involved in a legal dispute. As with 
all analytical data, it is extremely important that this documentation is filled 
out completely and accurately with every sample transfer. Everyone who 
handles the COC has the responsibility to check for documentation 
compliance to the point of their acquisition. If changes need to be made 
to the form, they shall be made in accordance to the error correction 
procedure addressed in SOP-QA-109, "Laboratory Notebooks and 
Documentation." It will be the responsibility of the person who made an error 
in documentation to correct the error. 

2. If requested by the client, the COC documentation will begin with the 
preparation of sampling containers. A form (Figure 1, attached) will be 
initiated by the person packing the bottle order for shipment to the client. If 
the delivery of containers is via Lancaster Laboratories Transportation 
Department, the driver shall sign the form when they relinquish the'bottles to 
the client. Drivers must also sign COC forms when they pick up samples for 
analysis. 

3. When samples arrive at the laboratory for analysis, a member of the Sample 
Administration Group will receive them and sign the extemal COC form that 
accompanies the samples. If provided. If the samples were picked up by our 
Transportation Department, the driver must sign the COC to relinquish the 
samples to sample administration. 

4. The Sample Administration Group will track the custody of samples between 
receipt and entry into the Sample Management System on the SA Receipt 
Documentation Log (Figure 2, attached). The client's sample designation will 
be used for identification purposes until a unique Lancaster Laboratories' 
number is assigned. 
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5. Samples will be entered into the Sample Management System as described 
In SOP-QA-102, "Sample Log-in." Sample Administration will enter an 
analysis number for "Laboratory Chain of Custody" if requested. A lab note 
will print to inform analysts of the need for COC documentation. This note 
will also be automatically added to the sample labels. 

B. Creating the Intemal Chain of Custody 

1. Sample Administration personnel shall initiate an internal Laboratory Chain 
of Custody form at the time of sample entry (Figure 3, attached) for each 
type of container in the sample group. A master list of all chains created will 
also be Initiated for each sample group at the time of entry (Figure 4, 
attached). The samples will then be relinquished to a sample custodian who 
will store the samples In an assigned secure location. This change of 
custody from sample entry to storage shall be documented on the chain, as 
well as any interim exchanges for rush analysis, preservation, 
homogenization, or temporary storage in the SA HOLD. The internal COC 
forms will then accompany the samples from storage to the laboratory for 
analysis. 

^ 2. If samples need to be checked out from the Sample Administration Group 
before Lancaster Laboratories' numbers have been assigned to them, SA will 
be responsible for starting a COC form. They will note the available header 

m information, the samples being relinquished (documented by the client 
sample designation), and the reason for transfer. 

•^ 3. After sample entry, the original copy of the extemal client COC/analysIs 
request form will be filed with Accounts Receivable, to be retumed to the 
client with their Invoice. Other copies of the external form will stay within SA 
to k>e filed within the client's papenvork file. 
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C. Documentation of Custody Changes 

1. An example of how to document changes in sample custody is shown in 
Figures 3 and 5. Each change of sample custody must be accurately 
documented in a consistent format. All signatures documenting changes of 
custody will use the following format: 

Signatures: first initial, full last name, employee number 
Date: Month/day/year 
Time: Documented as military time 
Ink: Black ink Is preferred, red ink and pencil are not acceptable 

a. When sample support releases samples to an analyst they must: 

Note the sample number(s) released, and sign the released by column 
of the chain. 

b. When an analyst receives samples from sample support they must: 

Sign the received by column, note the date and time samples are 
received and note the reason why they are taking the samples (reason 
for change of custody). 

c. When an analyst returns samples to sample support they must: 

Note all sample numbers being returned, sign the released by column, 
and note time and date of retum. 

d. When sample support receives samples from an analyst they must: 

Sign the received by column and note the reason for sample transfer. 
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2. Sample handling should be kept to a minimum. Analysts requiring use of a 

sample will requisition it through the computer requisition program. During 

the hours when sample support Is manned by sample custodians, a 

custodian will receive the computerized requisition and remove the sample 

from storage. The custodian will ensure that the bottle type listed on the 

COC fonn matches the bottle type being distributed. It wil l be the shared 

responsibility of the analyst and sample custodian to Insure that forms 

are signed, dated, and reason for sample transfer are recorded with 

each change of custody, as directed by Item C l above. 

3. Each specific test that an analyst perfonned In conjunction with the 

associated sample number(s) must be accurately documented by the analyst 

before the samples are retumed to a sample custodian In the sample storage 

area. 

4. yvhen an analyst requires the use of samples when a sample custodian will 
not be on duty, they must requisition samples eariier in the day or on the 
previous day. These samples and associated COCs will be pulled by a 
sample custodian and placed in the locked SA HOLD storage area. The 
sample custodian will note on the COC the change in transfer to the SA 
HOLD in addition to the time, date, and the sample numbers. The analyst 
picking up the samples will document the specific samples being checked 
out, record SA HOLD in the "Released by* column, sign the Received by 
column, note the time, date and reason for transfer. When the analyst 
returns the samples to the SA HOLD, they must sign the samples back Into 
the SA HOLD. 

5. The following changes of custody will be handled in the following manner 

a. Documentation is required for all shift changes. Signatures involving 

transfers from one shift to another shall be the responsibility of the 

analyst who originally acquired the samples from sample support. 



Section No. 7 
Revision No. 4 
Date: 05/12/97 
Page 16 of 26 

SOP-QA-104.01 
Supersedes Date: 12/01/95 
Effective Date: MAR M fi97 
Page 6 of 16 

b. Occasionally a sample container will be needed for analysis by an 
analyst In a department while it Is in the custody of an analyst in another 
department, tt will be the responsibility of the first person who received 
the sample to note on the COC the specific sample numbers requested 
by the second person, and to sign the released by column. The second 
person will sign the received by column and note the time, date, and 
reason for sample transfer. After the second person Is finished with the 
sample, the sample will be retumed back to the first person or to the 
sample storage area. 

c. In situations where a sample group must be split between departments 
working on different analyses, a supplemental COC must be initiated by 
the Sample Support Group. The supplemental chain will be used to 
accompany that portion of the sample group which is needed by a 
second department, when another department has part of the sample 
group and the COC for the entire group. This supplemental COC will be 
created only when absolutely necessary to minimize paperwori< and 
confusion. This chain must also be documented on the master list of 
chains initiated for the sample group. 

d. Some original samples are released by Sample Support or Sample 
Administration to be stored in other areas of the laboratory (e.g. GC/MS 
Volatiles, Foods, Phamnaceuticals). During this time they may be 
accessed by several people in that area. Each of these people must 
note the specific sample numbers in their custody in addition to date, 
time, and reason for removal from storage. An example of a COC is 
attached as Figure 6. 

It will be the responsibility of the department who held the samples to 
assure that all necessary, signatures, dates, times, and reasons for 
sample custody are noted on the COC forms. It is also very important 
to return all samples and COCs to storage as soon as possible after 
data verification, because the chains may be required for a client data 
packages. 
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e. If COC samples are stored in other areas of the laboratory or in a 
specific department, they must be stored in a locked area. When 
samples are taken from a departmental storage area, the released by 
column of the COC is documented as "department XX storage." If 
samples are retumed to this area when complete the received by 
column will be noted as department XX storage. 

D. Additional Chain-of-Custody Issues 

1. Analysts in possession of samples shall remove the aliquot required for their 
analysis and retum the samples to the Sample Support Group with a 
minimum of delay. During this time of possession, samples must fall under 
the definition of sample custody. 

2. If additional containers of the sample are created (e.g. subsamples, extracts, 
distillates, leachates, digests, etc.), an additional COC form must be created 
by the department if they do not document this information on the original 
COC fonn (Figure 5, attached). This form will be marked with the container 
type and will be Initiated to accompany the new sample container. Each 
department in the lab has specifically designed COC forms which will be 
used if new containers are created. All changes of custody Involving 
handling of new containers in the department (e.g. analysis, storage, vials on 
instruments, etc.) will Ije documented on the departmental specific COC form 
or on the original COC forni. Any specific handling or documentation 
requirements for departmental chains can be described In a departmental 
SOP. 

E. When Sample Analysis Is Complete 

1. After sample analysis, samples shall be returned to the Sample Support 
Group as soon as possible. Original COC forms shall also be returned with 
the samples and this change of custody noted. At this time it will be the 
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responsibility of the Sample Support Group to review the COC forms to 
ensure that all documentation on the fonns Is complete before they file the 
forms in their area. Sample custodians will not retum a sample to its 
assigned storage location without signing the accompanying chain and 
performing this completeness check. All chains should either end with a note 
of "All Sample Consumed," "Discard" or "Storage" for the final reason of 
transfer. 

All completed COC forms for the original sample containers will be retained 
in files within Sample Support. The Data Package Group will retrieve these 
fomns so a copy can be included in the data package. All departmental 
created COC forms will be collected by the department's data package group 
so a copy can be included In the data package. These fonns will not be 
retumed to the Sample Support Group since these sample containers will not 
be returned to the Sample Support Group. The original copy of all COC 
forms will be retained on file by the laboratory. 

All personnel who handle sample containers shall make every attempt to 
ensure that all changes of custody are accurately and completely 
documented. Disciplinary action may be taken for employees who fall to 
comply with these important requirements. 

In the event that a signature or other information is inadvertently not recorded 
on a COC form, the Sample Support and Data Package Groups In 
conjunction with the technical centers shall determine what information is 
missing by checking computer requisition records, raw data, or the sample 
support work schedule. The responsible party shall add the missing 
information or make the necessary correction at the bottom of the COC form, 
in addition to noting the situation that caused the error in documentation. 
The person making this note needs to sign and date the information using 
the current date. Any errors in COC documentation that cause 
noncompliances must be noted in the case narrative of the sample data 
package. Examples of specific cases are on file in the data package 
department. 
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Personnel Training & Qualification: 

Training for this procedure consists of reading SOP-QA-104. Supervisory review of all 
COC documentation should be done until the trainer is satisfied that proficiency has 
been achieved. Training of all laboratory personnel Is the responsibility of the group 
leader. Documentation that this training has been completed must be kept in the 
training records. 

Revision Log: 

Initiated Date: 03/87 

Ver. # Effective Date Change 

00 12/01/95 Previous Issue 

01 MAR n fi97 Major changes are as follows: 

• Training section added. 

• Examples of SA Receipt Documentation Log and Metals 
Locked Storage COC updated. 

• Section E.I., Option to end chain with 'All Sample 
Consumed" added. 
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DIRECTIONS FOR COIVIPLETING THIS FORIVI 

(1) Client: Yoor company's name 

Acct. f : Your account number with Lancaster laboratories 

Project Namt/ff: The way your company refen to the worV involved 
v/ith these samples. You ihay want to include project location as pait 
of the description. 

PWSID: Potable Water Source IDI 

Project Manager The person at your company lesponsible for 
overseeing the project 

P.O. f : Your company's purchase order number 

Sampler. The name of the person who collected the samples 

Quote I : The lelcerKe number that appears on your quote (if 
Lancaster laboratories gave you a number) 

State where sample was collected: Please Indicate I'/iere the 
sample was taken, e g.. Pa., N.J.. etc. 

(2) Sample Identification: The unique sample description you want to 
appear on the arulytical report 

Date Collected/Time Collected: When the sample'was collected 

(3) Grab: Check here if sample was taken at one time from a single spot. 

Composite: Check ^lere if samples were taken from more than one 
spot, or periodically, and combined to make one sample. 

(4) Matrix: Check the type ol sample you are submitting. II it is a water 
sample, please indicate if it is a potable water or if it is an NPDES 
sample. 

Number of Containers: Indicate the total number of containers for 
each sampling point. 

(5) Analyses Requested: Write the name o< each ar>a',-S'S <or an 
abbreviation ol it) here, and use the catalog number iKai appears 
at the beginning of each line in the Schedule of 5er,nces. Be sure to 
indicate which analyses aie to be performed on which samples. 

(6) Remarlu: List special instructions about Ihe sample here le g . 
hazardous elements, hioh leveK of analyte, etc ). The space can also 
be used (if needed) lor listing additional analyses. 

(7) Turnaround time Requested: Circle Normal il you v.ant routine 
TAT, vi/hich is usually within 10-IS days. If you need your results 
faster, call ahead to schedule Rush work. 

Rush RcsuKi Requested by: Circle fax or Phone and irKlude Ihe 
number. 

(B) Data Package Options: Call our Client Services Gioup 
(717-656-2301) H you have questions about these choices. 

SDG Complete? Indicate Yes K this is a complete sample delivery 
group or No if you will be submitting additional samples to be 
irKluded in the same data package. 

Note: We need to have one quality control (OC) sample for every 20 
samples you send, if you are requesting site-specific OC. Please give us 
this sample in triplicate volume and identify it l>y writing * QC * in the 
Remarks column. 

Tbe internal chain of custody is a hand-to-hand documentation 
recording a sample's movement throughout the company. We 
routinely start a chain of custody for data-package samples unless we 
are told othenvise. There is a S25 per sample charge for the 
ch»in-of-cu$tody documentation. 

(9) Relinquished by/Recclved by: The form must be signed each time 
the sample changes hands. We can supply chain-of-custody seals (or 
the outside of your packages if you require them. 
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Thank you for using Lancaster Laboratories. 

Please call our Client Services Group (717-656-2301) if you have any questions about completing this form. 
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^Lancaster Laboratories 
M T M>MmmtoKna>lj>aHHni>MM*M 

Rgure 2 

Sample Administration 
Receipt Documentation Log 

CHent/ProJect: M Z nS^Oc ig f t ^ M j f J M h / i ' i ^ COC 

^lAr Data of Receipt: 

Time of Recalpt: 

Source Code: 

/BiD • 

Seal: msenty Not Present on cooler 

Broken / mtact " } 

ipO 

Packaga(Chillesiy Not Chilled 

UnpackarEmp. No.: S l O 

Tempeivture of Setnple* 

t ^ tz 
Thermometer ID: 

Corrected Temp.: 

/ Z 3 

A/A 

emp. Bottj^ / Surface Temp, 

' e r i ce^ Dry Ice / Ice Packs 

Ice Present? fc) N 

Thermometer ID: 

Corrected Temp.: 

1 

Temp. Bottle / Surface Temp. 

Wet Ice / Dry Ice / Ice Packs 

Ice Present? Y / N 

#3 #4 

Thermometer ID: 

Corrected Temp.: 

Thermometer ID: 

Corrected-Temp.: 

Temp. Bottle / Surface Temp. 

Wet Ice / Dry Ice / Ice Packs 

Ice Present? Y / N 

I Temp. Bottle / Surface Temp. 

Wet Ice / Dry Ice / Ice Packs 

Ice Present? Y / N 

Paperwork DiscrepancyAJnpackIng Problems: D/vk tA V 0 avJi U l . JJCL 

?174 nev. 01/22/97 
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#Lancaster Laboratories Figure 3 
Locked Storage Chain of Custody 

Original Sample 

Client/Project: X / Z f b / i l C u i l l a ) 

Preservative: JJCL Matrix: //Ott^ SDG: X / Z O I 

Sample f Range ot Entry Group: a H Q C i t 3ni ' O f Bottle Type: ^ 3 9 

7o /n£ VAOL 

Sample Number(s) 
in Custody 

Released 
By 

Received 
By 

Date of 
Transfer 

Time of 
Transfer 

Reason for Change of 
Custody 

Dist., Extr., 
or Digest 

Chain 
Created (X) 

^SiO(,?)9-39 
5S 
J t g i o ^ 

m\% I(POO 

7 i / ^ 
3^50(i38-J/ 

55 
5 ^ 0 1 0 ^ 

3 . -Tce 100 S S SinCouQe^ 

Qi'i^olD^'J? •6. 1(6 
6feat/W 

iiM?l95 •715 VOA J & f f x ^ ^ 

^• î?04i3g-J9 
(kptai '/K 39C 

uHitrtatO t//A9/9S 1315 VOA Qm/halo) y 

^^^3^0(^-3^ J9b nidi's nco VoA Cl-

^3i(m-39 
I~5i3 
I5u % ^ W^ ct/OO V M c ^ J z H o ^ 

<^V50O-.5? 
»?/ 

CupXal 

» I J J 9 5 ax) 55 S-ics^oi 
df. (t30 

35 

^^3^0(p^'3f) I9ij3)95 815 dtts^/j/piU 

2016 Rev. 09/05/9S Page of 
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zT̂ Lancaster Laboratories 

Client/Project: ^ V Z C i ' m C j u d l c ) 

Rgure 4 
Master List of Chain of Custodies 

Sample H Range of Entry Group: ciH(^()(o3c\ " 9 9 

SDG: X f T - O l Matrix: (JJguid) Solid Mixed Other, 

Original Sample Chains 

Bottle Type 

V-y^iAlL'^' 3icB 

Started By Date Started 

//jSlj95 
lOCamJl (ht^i) Jih^C^'/^J 
/ceo mi FloJJi^ (f^o^) 

\lOCO tnS 0,tfi^'^ ^Jkoa^ C^'^) 

Supplemental Chains 

Bonie Type 

7 7 

Started By 

sM. 

Date Started 

II snl^5 
o"/ C'm(h\j t ^ limits 

Extraction, Digestion, Distillates, Etc. 

Bottle Type Started By Date Started 

2365 10/19/95 

file:///lOCO
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^ [ ^ Lancaster Laboratories 
Rgure 5 

Locked Storage Chain of Custody 
Metals 

Client/Project: X ] Z n S S O C i OT g S 

Sample #: 2 M 7 Q / O ' ^ 2 - ^ 

Digest Type (circle one): Hg (Metals) GF Hydrides 

SDG: ' X Y Z O I 

Trial No: ^ (If not 1, fill in) 

Batch No: ^ 15-13 \o \ s l \ i \e \H\9 o i o i ' f 

Sample Number(s) in 
Custody 

.?'»2 6( .32 , f , ( . 

2 V i O U 3 2 , f , t 

Zii'2.0loZ2 ^ L 

2 1 2 o l , i 2 . 1 L 

Released By 

$. Cri.^/s^.^ 

• ^ ' W ^ / u 
:P^sh>^ 

7iia 

Received By 

r.c->.^/^^ 

^ ^ 5 ; ^ . ^ . 
D.S«W/ 

/7V2 
T T / S A / M j / 

Date of 
Transfer 

/ ^ / f r 

'V'Ar 
'V'A^ 
i * / / * : f 

Time of 
Transfer 

/b^] 

IH2jb 

z - \ iS 

Z i - i T 

Reason for Change 
of Custody 

1Z7>S1irb^ 

j j , f A*̂ »7*̂ f̂ *̂  

z ^ ^ s • ^ ^ . 

223t Rev. 09/3tAS Page /_ of / o f / 

file:///e/H/9


Section No. 7 
Revision No. 4 
Date: 05/12/97 
Page 26 of 26 

SOP-QA-104.01 
Supersedes Date: 12/01/95 
Effective Date: MAR t h 1997 
Page 16 of 16 

# 
Lancaster Laboratories 
M l IW* nabn« N« • Uncna^ M OC0Vt»»t 

Rgure 6 

Pharmaceutical 
Locked Storage Chain of Custody 

Original Sample 

Client/Project 

Preservative: 

: Onuih Phdrvm/xaiutCcjoJl. 

MIL Matrix: imsdJ 
Sample > Range of Entry Group: f^'lc<03c)iO"^oO 

Bottle Type: '^Qplj VicJi 

Sample Number(s) 
in Custody 

i?'/503a6' viD 

51^50330-50 

•^no5$0-30 

^>48iC^90'^ 

S^HSiC5So-30 

^^^ci3Jfo-JO 

1 

Released By 

'P/Ta,̂ rt\. 

% ^ ^ 
/ ^ / l O ^ 

Received By 

fhOr/m, 

1). . 3S0 
Ul̂ iLQ/\t. 

Date of 
Transfer 

/a///95 

/a///9J 

iSLJahs 

/AkM 

/ci/5/95 

i& ls j ^ 

Time of 
Transfer 

/iW) 

1315 

800 

1000 

93Q 

;V(j<D 

Reason for 
Change of Custody 

<^tcnoL^ 

p/J Q/naJljjdua) 

^ / m ^ 

6 t ( P 7 > ^ 

2366 10/19/96 
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8. Calibration Procedures 

Procedures for initial calibration and continuing calibration verification are in place 
for all instruments within the laboratory. The calibrations generally involve 
checking instrument response to standards for each target compound to be 
analyzed. The source and accuracy of standards used for this purpose are 
integral to obtaining the best quality data. Standards used at Lancaster 
Laboratories are purchased from commercial supply houses either as neat 
compounds or as solutions v̂ ith certified concentrations. The accuracy and quality 
of these purchased standards is verified through documentation provided by these 
commercial sources. Most solutions and all neat materials require subsequent 
dilution to an appropriate working range. All dilutions performed are documented 
and the resulting solution is checked by obtaining the instrument response of the 
new solution and comparing with the response to the solution currently in use. 
Any discrepancies between the responses are investigated and resolved before 
the new solution is used. Each standard is assigned a code which allows 
traceability to the original components. The standard container Is marked with the 
code, name of solution, concentration, date prepared, expiration date, and the 
initials of the preparer. Shelf life and storage conditions for standards are included 
in the standard operating procedures and old standards are replaced before their 
expiration date. 

Each instrument is calibrated with a given frequency using one or more 
concentrations of the standard solution. As analysis proceeds, the calibration is 
checked for any unacceptable change In instrument response. If the calibration 
check verifies the Initial response, the analysis proceeds. If the calibration check 
indicates that a significant change in instrument response has occurred, then a 
new calibration is initiated. If necessary, maintenance may be performed prior to 
the recalibration. 

Calibration records are usually kept in the form of raw data with the other 
instrument printouts. In cases where no data system Is used, calibration data Is 
manually recorded in notebooks. Any maintenance or repair is also recorded in a 
notebook. The information recorded either In the notebooks or on the Instrument 
printout Includes the date. Instrument ID, employee name and/or identification 
number, and concentration or code number of standard. 
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The frequency of calibration and calibration verification, number of concentrations 
used, and acceptance criteria for each of the instruments to be used are listed on 
Table 8-1. In addition to checking the instrument response to target compounds, 
the GC/MS units are checked to ensure that standard mass spectral abundance 
criteria are met. Prior to each calibration, Instruments being used for volatile 
compound analysis are tuned using bromofluorobenzene (BFB) and instruments 
being used for semivolatile analysis are tuned using decafluorotriphenylphosphine 
(DFTPP). The key Ions and their abundance criteria are listed In Table 8-2. 



I« l 

Section No. 8 
Revision No. 2 
Date: 07/25/95 
Page 3 of 5 

•tm 

• -

•Mi 

m 

m 

# 

•« 

Table 8-1 i 

Instrument 
GC/MS Volatiles 

GC/fy/IS Semivoiatiies 

QC Pesticides 

Flame AA 

Cold Vapor /VA 

ICP 

Graphite Furnace AA 

Autoanalyzer 
(cyanide) 
Balance 

Initial Calibration 

Frequency 
After C-cal 

fails 

After C-cal 
fails 

After C-cal 
fails 

Each new 
run 

Each new 
run 

Each new 
run 

Max. 60 
samples-

run 
Every new 

run 

Daily 

Daily 

#Std 
Cone 

5 

5 

3 

5 

5 

2 

5 

5 

4 

Acceptance Criteria 
Specified compounds 
must meet contract 
minimum RRF criteria 
and max %RSD of 
^ 0 . 5 % 
SpecKied compounds 
must meet contract 
minimum RRF criteria 
and max %RSD of 
^ 0 . 5 % 
%RSD for compounds 
^20% (alpha-BHC and 
delta-BHC ^ 5 % ) 

%RSD for surrogates 
^30% 
Independent 
calibration verification 
within ±10% 
Independent 
calibration verification 
within ±20% 
Independent 
calibration verification 
within ±10% 

Independent 
calibration verification 
within ±10% 
Correlation coefficient 
>0.995 
±.5% 

Continu 

Frequency 
Every 12 

hours 

Every 12 
hours 

Every 12 
hours 

Every 10 
samples 

Every 10 
samples 

Every 10 
samples 

Every 10 
samples 

Every 10 
samples 

N/A 

mg Calibration Verification ( 
#Std 
Cone 

1 

1 

1 

1 

1 

1 

1 

1 

ti/A 

Acceptance Criteria 
Specified compounds 
must meet contract 
minimum RRF criteria 
and max %D of <25% 

Specified compounds 
must meet contract 
minimum RRF criteria 
max %D of ^ 5 % 

INDA&B/PEM 
attemate every 12 
hours with %D ^ 5 . 
Degradation for DDT, 
endrin ^ 0 % , 
combined <30% 
Same as initial 

Same as initial 

Same as initial 

Same as initial 

±10% of original 
response 
N/A 

Abbreviations 

RRF - Relative resporwe factor 

%RSD - Percent relative standard deviation 

%D - Percent difference 

RPD - Relative percent difference 

C-cal - Continuing calibration 

Flame AA • Flame atomic absorption spectrophotometer 

ICP - Inductively coupled plasma spectrophotometer 

Graphite Furnace /VA - Graphite furnace atomic absorption spectrophotometer 
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For volatiles, up to two compounds may be outside criteria providing the RRF is >0.010 and %RSD ^40%. 

Fbr semivoiatiies, up to four compounds may be outside criteria providing the RRF is ^ . 010 and %RSD ^40%. 

For both volatile and semivolatile compounds with no established RRF criteria, the minimum RRF is SO.010. 

Fbr pesticides, up to two target compounds may have %RSD >20% but ^ 30%. 



Section No. 8 
Revision No. 2 
Date: 07/25/95 
Page 5 of 5 

Table 8-2 

Mass Ion Abundance Criteria 

BFB Key Ion Abundance Criteria: 

50 

75 

95 

96 

173 

174 

175 

176 

177 

8% to 40% of mass 95 

30% to 66% of mass 95 

base peak, 100% relative abundance 

5% to 9% of mass 95 

less than 2% of mass 174 

50% to 120% of mass 95 

4% to 9% of mass 174 

93% to 101% of mass 174 

5% to 9% of mass 176 

Dh 1 PP Key Ions and Ion Abundance Criteria: 

51 

68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

442 

443 

30% to 80% of mass 198 

less than 2% of mass 69 

mass 69 relative abundance 

less than 2% of mass 69 

25% to 75% of mass 198 

less than 1 % of mass 198 

Base peak, 100% relative abundance 

5% to 9% of mass 198 

10% to 30% of mass 198 

greater than .75 of mass 198 

Present but less than mass 443 

40% to 110% of mass 198 

15% to 24% of mass 442 
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9. Analytical Procedures 

The analytical procedures to be used for organics are those described In the 

USEPA CLP Organics SOW OLM03.2 or most recent version and are designed to 

analyze water, sediment, and soil for the organic compounds on the Target 

Compound List (TCL). The inorganics procedures are those indicated in the 

USEPA CLP Inorganics SOW ILM04.0 for the preparation and analysis of water, 

sediment, and soil samples for the elements on the Target Analyte List (TAL). 

Copies of the analytical procedures are located in the laboratory and are available 

for use by analysts. Copies of analytical methods are available upon request. 

Volatiles - This method determines the concentration of TCL volatile (purgeable) 

organics. The analysis is based on purging the volatiles onto a Tenax/silica gel 

trap, desorbing the volatiles onto a gas chromatographic column which separates 

them and identifying the separated components with a mass spectrometer. 

(GC/MS Method.) 

Semivoiatiies - This method detennines the concentration of semivolatile organic 

compounds that are separated Into an organic solvent and are amenable to gas 

chromatography. The method Involves solvent extraction of the sample to isolate 

analytes and GC/MS analysis to detennine semivolatile (BNA) compounds present 

in the sample. 

Pesticides - This method determines the concentration of TCL organochloride 

pesticides and polychlorinated biphenyls. The procedure includes solvent 

extraction of the sample, analysis of the extract on a gas chromatograph/electron 

capture detector (GC/EC) using a megabore capillary column, and confirmation on 

a GC/EC using a second megabore capillary column. If the compound 

concentration is sufficient, confimnation may be done by GC/MS upon request. 

Inductively Coupled Plasma (\CP) - This Is a technique for the simultaneous 

determination of elements in solution after acid digestion. The basis of the method 

is the measurement of atomic emission by an optical spectroscopic technique. 

Characteristic atomic line emission spectra are produced by excitation of the 

sample in a radio frequency inductively coupled plasma. Because of the high 

temperature of the plasma, it Is especially useful for refractory metals. 
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The Trace ICP is the same technique as the ICP listed above except for the 

orientation of the plasma (horizontal Instead of vertical) and upgraded optical and 

sample Introduction systems, resulting in instrument detection limits approximately 

a magnitude lower than the traditional ICP. 

Graphite Furnace Atomic Absorption (GF/VA) - This is a method of analysis 

designed to detect trace amounts of the analyte through electrothermal 

atomlzation. Samples are digested before analysis. The graphite furnace is an 

AA spectrophotometer that heats the sample within a graphite tube using an 

electrical current (i.e., flameless furnace) and measures the absorption of specific 

metallic elements at discrete wavelengths. 

Flame Atomic Absorption - This method Is also suited to metals analysis. A 

solution of the sample to be analyzed Is sprayed into a flame which generates 

sufficient heat to decompose the sample Into its constituent atoms directly in the 

optical path. The difference in light intensity is measured at specific wavelengths 

using a spectrophotometer. 

Cold Vapor Atomic Absorption - Organic mercury compounds are oxidized and the 

mercury is reduced to the elemental state and aerated from solution in a closed 

system. The mercury vapor passes through a cell positioned in the light path of an 

AA spectrophotometer and absorbance (peak height) is measured. 

Total Cyanide Analvsis - Cyanide, as hydrocyanic acid, Is released from cyanide 

complexes by means of a reflux-distillation operation and absorbed in a scrubber 

containing sodium hydroxide solution. The cyanide ion in the absorbing solution is 

then determined colorimetrically. 

Percent Moisture - A known sample weight is placed in a drying oven maintained 

at 103° to 105°C for 12 to 24 hours. The sample is reweighed after drying and this 

value is divided by the original weight. The result is used to calculate analytical 

concentration on a dry-weight basis. 
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* | 

1 Volatiles 

j Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1,1.1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

c/s-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

Toluene 

1,1,2,2-Tetrachloroethane 

CAS Number 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-35-4 

75-34-3 

540-59-0 

67-66-3 

107-06-02 

78-93-3 

71-55-6 

56-23-5 

75-27-4 

78-87-5 

10061-01-5 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-02-6 

75-25-2 

108-10-1 

591-78-6 

127-18-4 

108-88-3 

79-34-5 

Water {\iglL) 

Quant. 
Limit 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

J-Value 

3 

3 

2 

3 

2 

6 

3 

1 

2 

2 

1 

2 

3 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 

1 

5 

7 

1 

2 

2 

Low Soil {\iglkg) 

Quant. 
L imt " 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

J-Value" 

2 

3 

2 

3 

2 

7 

3 

2 

1 

2 

1 

2 

7 

1 

1 

2 

3 

1 

1 

1 

2 

1 

1 

1 

3 

3 

1 

1 

1 

Med 
Soil* 

(^g/kg)" 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 1 

1200 1 

1200 1 

1200 1 

file://{/iglL
file://{/iglkg
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* j 

Volatiles 

Chlorobenzene 

Ethyl Benzene 

Styrene 

1 Xylene (total) 

CAS Number 

108-90-7 

100-41^ 

100-42-5 

1330-20-7 

Water ((ig/L) 

Quant. 
Limit 

10 

10 

10 

10 

J-Value 

1 

2 

1 

1 

Low Soil (^g/kg) 

Quant 
L imt " 

10 

10 

10 

10 

J-Value" 

1 

1 

1 

1 

Med 
Soil* 

(Jig/kg)" 

1200 

1200 

1200 

1200 

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided 
for guidance and may not always be achievable. 

"Quantitation limits and J-values listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soil/sediment, calculated on dry weight bases as required by the contract, 
will be higher. 

"The J-value for the medium-level soil analysis can be determine by multiplying the low-level soil J-value 
by a factor of 125 and then rounding according to CLP protocol. 

J-values are evaluated annually and are subject to change. 
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* 

Semivoiatiies 

Phenol 

bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

2-Methylphenol 

2,2'-oxybis(1 -Chloropropane) 

4-Methylphenol 

N-Nitroso-di-n-dipropylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2.4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

CAS Number 

108-95-2 

111-44-4 

95-57-8 

541-73-1 

106-46-7 

95-50-1 

95-48-7 

108-60-1 

106-44-5 

621-64-7 

67-72-1 

98-95-3 

78-59-1 

88-75-5 

105-67-9 

111-91-1 

120-83-2 

120-82-1 

91-20-3 

106-47-8 

87-68-3 

59-50-7 

91-57-6 

77-47-4 

88-06-2 

95-95-4 

91-58-7 

88-74-4 

Water {^^glL) 

Quant. 
Limit 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

25 

10 

25 

J-Value 

2 

Low Soil (^g/kg) 

Quant. 
L im t " 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

830 

330 

830 

J-Value" 

67 

67 

67 

33 

33 

33 

67 

33 

67 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

67 

100 

33 

33 

33 

33 

Med 
Soil" 

( i ig/kg)" 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 II 
10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

25000 

10000 

25000 i 
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* 

Semivoiatiies 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

CAS Number 

131-11-3 

208-96-8 

606-20-2 

99-09-2 

83-32-9 

51-28-5 

100-02-7 

132-64-9 

121-14-2 

84-66-2 

4-Chlorophenyl-phenyl ether 7005-72-3 

Fluorene 86-73-7 

4-Nitroaniline 100-01-6 

4,6-Dinitro-2-methylphenol 534-52-1 

N-nitrosodiphenylamine 86-30-6 

4-Bromophenyl-phenylether 101 -55-3 

Hexachlorobenzene 118-74-1 

Pentachlorophenol 87-86-5 

Phenanthrene 85-01-8 

Anthracene 120-12-7 

Carbazole 86-74-8 

Di-n-butylphthalate 84-74-2 

Fluoranthene 206-44-0 

Pyrene 

Butylbenzylphthalate 

3,3'-Dichloroben2idine 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

129-00-0 

85-68-7 

91-94-1 

56-55-1 

281-01-9 

117-81-7 

Water (jig/L) 

Quant 
Limit 

10 

10 

10 

' 25 

10 

25 

25 

10 

10 

10 

10 

10 

25 

25 

10 

10 

10 

25 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

J-Value 

1 

2 

2 

1 

4 

A 

Low Soil (^g/kg) 

Quant 
Limt** 

330 

330 

330 

830 

330 

830 

830 

330 

330 

330 

330 

330 

830 

830 

330 

330 

330 

830 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

J-Value** 

33 

33 

33 

67 

33 

33 

67 

33 

33 

33 

33 

33 

33 

33 

33 

33 

33 

100 

33 

33 

33 

100 

33 

33 

33 

33 

33 

100 

33 

Med 
Soil* 

(|ig/kg)" 

10000 

10000 

10000 

25000 

10000 

25000 

25000 1 

10000 

10000 

10000 1 

10000 

10000 

25000 

25000 

10000 

10000 

10000 1 

25000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 

10000 1 

10000 



Section No. 9 
Revision No. 5 
Date: 05/12/97 
Page 7 of 9 

Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* 

Semivoiatiies 

Di-n-octylphthalate 

Ben20(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

lndeno(1,2,3-cd)pyrene 

1 Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

CAS Number 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

Water (^g/L) 

Quant 
Limit 

10 

10 

10 

10 

10 

10 

10 

J-Value 

Low Soil (^g/kg) 

Quant 
L imt " 

330 

330 

330 

330 

330 

330 

330 

J-Value" 

33 

33 

33 

33 

33 

33 

67 

Med 
Soil" 

(^g/kg)** 

10000 

10000 

10000 

10000 

10000 

10000 

10000 1 

*Specific quantitation limits are highly matrix dependent The quantitation limits listed herein are provided 
for guidance and may not always be achievable. 

"Quantitation limits and J-values listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soil/sediment, calculated on dry-weight bases as required by the contract, 
will be higher. 

"The J-value for the medium-level soil analysis can be determined by multiplying the low-level soil J-value 
by a factor of 30.3. 

J-values are evaluated annually and subject to change. 
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Target Compound List (TCL) and 
Contract Required quantitation Limits (CRQL)* 

Pesticides/PCBs 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Heptachlor 
Aldrin 

Heptachlor epoxide 

Endosulfan 1 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4'-DDD 
Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

CAS Number 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 
60-57-1 

72-55-9 

72-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72^3-5 

53494-70-5 

7421-36-3 

5103-71-9 

5103-74-2 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

Water {\iglL) 

Quant 
Limit 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 
0.10 

0.10 

0.10 

0.10 
0.10 

0.10 

0.10 

0.50 

0.10 

0.10 

0.05 

0.05 

5.0 

1.0 

2.0 

1.0 

1.0 

1.0 

J-Value 

0.0033 

0.0055 

0.013 
0.0027 

0.002 

0.002 

0.0031 

0.02 
0.015 

0.013 

0.018 

0.0084 

0.029 

0.021 

0.015 

0.12 

0.018 

0.018 

0.0028 

0.0031 

0.2 

0.14 

0.24 

0.2 

0.51 

0.16 
1.0 0.04 

1.0 1 0.15 

Low Soil (^g/kg) 

Quant 
Limt** 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

3.3 
3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

17.0 

3.3 

3.3 

1.7 

1.7 

170.0 

33.0 

67.0 

33.0 

33.0 

33.0 

33.0 

33.0 

J-Value** 

0.1 

0.4 

0.1 
0.4 

0.1 

0.1 

0.1 

0.1 
0.1 

0.1 
0.2 

0.3 
0.4 

0.2 

0.1 

1. 

0.2 

0.2 

0.1 

0.1 

10. 

3. 

8. 
5. 

6. 

3. 

4. 

2. 

•Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided 
for guidance and may not always be achievable. 

"Quantitation limits and J-values listed for soil/sediment are based on wet weight. The quantitation limits 
calculated by the laboratory for soil/sediment, calculated on dry-weight bases as required by the contract, 
will be higher. 

J-values are evaluated annually and are subject to change. 

file://{/iglL
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Inorganic Target Analyte List (TAL) | 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

' Thallium 

: Vanadium 

Zinc 

Cyanide 

Contract Required 
Detection Limit** 

(ug/L) 

200 

60 

10* 

200 

5 

5 

5000 

10 

50 

25 

100 

3* 

5000 

15 

0.2 

40 

5000 

5* 

10 

5000 

10* 

50 

20 

10 

•Graphite furnace or Trace ICP required. 

**The CRDLs are the minimum levels of detection acceptable under the CLP SOW procedures. The 
detection limits for samples may be considerably higher depending on the sample matrix. 

Instrument Detection Umits (IDLs) are available upon request. IDLs are instrument speciific and updated 
quarterty. 
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10. Data Reduction. Validation, and Reporting 

Raw analytical data generated In the laboratories Is collected on printouts from the 
instruments and associated data system or manually in bound notebooks. 
Analysts review data as It is generated to determine that the instruments are 
perfonnlng within specifications. This review Includes calibration checks, 
surrogate recoveries, blank checks, retention time reproducibility, and other QC 
checks described in Sections No. 8 and No. 11. If any problems are noted during 
the analytical run, corrective action is taken and documented. 

Each analytical run is reviewed by a chemist for completeness and accuracy prior 
to Interpretation and data reduction. The following calculations are used to reduce 
raw data to reportable results. 

GC/MS calculation used by the data system to determine concentration in extract 
for semivoiatiies or in the sample itself for volatiles: 

0= (Ax) (ls)/(Als) (RRF) (VI) 

Where: 

Ax s Peak area 

Als = Intemal standard peak area 

is = Amount of intemal standard Injected (ng) 

RRF = Relative response factor 

VI s Volume of extract Injected (L) or volume sample purged (mL) 
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The extract concentration is further reduced by considering the Initial sample 
weight or volume and the final extract volume: 

Concentration = (Q) (D) (F) (1000)/(l) 

Where: 

Q = Concentration determined by the data system (mg/L) 

D = Dilution factor if needed 

F = Final extract volume (mL) 

I = Initial sample weight (grams) or volume (mL) 

Results are reported in \ig/L for water samples and ^g/kg for solid samples. Soil 
samples are reported on an as received and on a dry-weight basis. The results 
are reported on Form I shown in Appendix A. 

The results for the pesticides/RGBs analysis are calculated using the following 
equation: 

Concentration = (Ax) (Is) (Vt) (DF)/(As) (Vi) (Vs) 

Where: 
« 

Ax = Peak height for the parameter being measured 

Is = Amount of standard Injected (ng) 

Vt = Volume of total extract (̂ lL) 

DF = Dilution factor, if needed 

As = Peak height for the external standard 

VI = Volume of extract Injected (|iL) 

Vs = Volume (mL) or weight (gm) of sample extracted 
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Results are reported as ^g/L for water samples and mg/kg for solid samples. Soil 
samples are reported on a dry-weight basis. Results are reported on Form i 
shown in Appendix A. 

The results for inorganic analyses are calculated using the following equation: 

Concentration = (>̂ ) (D) (E) (1000) / (F) 

Where: 

A = The concentration determined by AA, ICP, or FTIR using calibration data 
programmed Into the Instrument (mg/L) 

D = Dilution factor If needed 

E = Final extract volume (mL) 

F = Initial sample volume (mL) or weight (gm) 

Results are usually reported in ̂ g/L for water samples and in mg/kg for solid 
samples. Soil samples are reported on a dry-weight basis. The results are 
reported on Form I shown in Appendix A. 

The principle criteria used to validate data will be the acceptance criteria described 
in Sections No. 8 and 11 and protocols specified In laboratory SOPs. Following 
review, interpretation, and data reduction by the analyst, data is transferred to the 
laboratory sample management system either by direct data upload from the 
analyticai data system or manually. This system stores client infomnation, sample 
results, and QC results. A security system is In place to control access of 
laboratory personnel and to provide an audit trail for information changes. The 
data is again reviewed by the group leader or another analyst whose function Is to 
provide an independent review and verified on the sample management system. 
The person perfomning the verification step reviews all data Including quality 
control information prior to verifying the data. Any errors Identified and corrected 
during the review process are documented and addressed with appropriate 
personnel to ensure generation of quality data, if data package deliverables have 
been requested, the laboratory will complete the appropriate forms (see Appendix 
A) summarizing the quality control infomnation, and transfer copies of all raw data 
(instrument printouts, spectra, chromatograms, laboratory notebooks, etc.) to the 
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Data Packages Group. This group will combine the information from the various 
analytical groups and the analytical reports from the laboratory sample 
management system into one package in the client requested format. This 
package Is reviewed by the Quality Assurance Department for conformance with 
SOPs and to ensure that all QC goals have been met. Any analytical problems 
are discussed in the case narrative, which Is also included with the data package 
deliverables. 

The validation of the data by the Quality Assurance Department Includes spot 
checking raw data versus the final report, checking that all pertinent raw data Is 
included and does refer to the samples analyzed, review of all QC results for 
conformance with the method, and review of the case narrative for description of 
any unusual occurrences during analysis. This validation Is performed using 
techniques similar to those used by the Sample Management Office for the 
USEPA's Contract Laboratory Program. The validation perfomned by the 
laboratory does not address usability of the data, which usually requires some 
knowledge of the site. The laboratory will make every attempt to meet the 
requirements of this QAPP, thus reducing the need to assess usability of the data. 

The laboratory sample management system Is programmed to accept and track 
the results of quality control samples Including blanks, surrogates, recoveries, 
duplicates, controls, and reference materials. The computer Is programmed with 
the acceptance criteria for each type of QC sample and will display an out-of-spec 
message if the data is not within specifications. All data outside of specifications 
appears on a report to the Quality Assurance Department on the next working day. 
These are reviewed by the Quality Assurance Department for severity of the 
problems and trends In the data. The reports are then sent to the analytical 
groups for the purpose of documenting the corrective action taken. The sample 
management system also produces control charts and has searching capabilities 
to aid In data review. The flow of data from the time the samples enter the 
laboratory until the data is reported are summarized in Table 10-1. 

Any data recorded manually will be collected in bound notebooks. All entries will 
be In Ink, with no erasures or white-out being permitted. Any changes in data will 
be made using a single line to avoid obliteration of the original entry and will be 
dated and signed. Any data resulting from Instrument printouts will be dated and 
will contain the signature and/or identification of the analyst responsible for Its 
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generation. After copies of the data are incorporated into the data package 
deliverables, the originals will be stored in locked archives at the laboratory for a 
period of 7 years. 

Project files will be created per client/project and will contain chaln-of-custody 
records, analysis requirements, and laboratory acknowledgments which document 
samples received, laboratory sample number assignment, and analysis requested. 
Raw data is filed per batch number assignment and laboratory sample number 
which correlates to the sample receipt documents. When the project is complete, 
all documentation Is archived In a limited access area and retained for 5 years. 
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Table 10-1 

Sample and Data Routing at Lancaster Laboratories 

Action 

Sample received at Lancaster Labs 

Sample is entered onto sample management system (lab 
ID number assigned, analyses scheduled, chain of 
custcxJy started, storage locatk)n assigned) 

Sample stored in assigned location (refrigerator, freezer, 
etc.) 

Acknowledgment sent to client 

Removed from storage for analysis; necessary aliquot 
taken and sample retumed to storage 

Analysis is perfonned according to selected analytical 
method; raw data recorded, reviewed, and transferred to 
computer by chemist or technician* 

Computer performs calculations as programmed 
according to methcxJs 

Chemist or supervisor verifies raw data 

Data package deliverables are assembled 

Data packages are reviewed prior to mailing 

Personnel Involved 

Sample Administration 

Sample Administration 

Sample Support 

Sample Administratk>n 

Technical Personnel 

Technk^l Personnel 

Data Processing 

Technrcal Personnel 

Data Package Group 

Quality Assurance Dept. Laboratory 
Management 

*Analyses requiring the chemist's interpretation may involve manual data reduction prior to entry onto the 
computer. 
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11. internal Quality Control Check? 

The particular types and frequencies of quality control checks analyzed with each 

sample are defined in USEPA CLP SOW OLM03.2 for organics and in CLP SOW 

ILM04.0 for inorganics or most recent revision, along with the limits of acceptance 

or rejection. The quality control checks routinely performed during sample 

analysis include surrogates, matrix spikes, duplicates, blanks, and internal 

standards. In addition to these checks, Inorganic analyses employ serial dilutions, 

interference check samples, and laboratory control samples. 

Surrogates (used for organic analysis only) - Each sample, matrix spike, matrix 

spike duplicate, and blank are spiked with surrogate compounds prior to purging 

and extraction in order to monitor preparation and analysis. Surrogates are used 

to evaluate analytical efficiency by measuring recovery. 

Matrix Spikes - A matrix (soil or water) is spiked with known quantities of specific 

compounds and subjected to the entire analytical procedure in order to indicate 

the appropriateness of the method for the matrix by measuring recovery. 

Duplicates (matrix spike duplicate - organics; duplicate - inorganics) - A second 

aliquot of a matrix/sample is analyzed at the same time as the original sample in 

order to determine the precision of the method. Recovery of the original compared 

to the duplicate Is expressed as relative percent differences (RPD). 

Blianka (method, storage, instrument) - Blanks are an analytical control consisting 

of a volume of deionized, distilled laboratory water for water samples and all 

storage and instrument blanks, or a purified solid matrix for soil/sediment samples. 

(Metals use a digested reagent blank with soils.) They are treated with the same 

reagents, internal standards, and surrogate standards and carried through the 

entire analytical procedure. The blank is used to define the level of laboratory 

background contamination. 



Section No. 11 
Revision No. 3 
Date: 05/12/97 
Page 2 of 9 

Internal Standards (used for GC/MS analysis^ - Internal standards are compounds 

added to every standard, blank matrix, spike, matrix spike duplicate, and sample 

at a known concentration, prior to analysis. Comparison of the peak areas of the 

internal standards are used for internal standard quantitation as well as to 

determine when changes in the instrument response will adversely affect 

quantification of target compounds. 

Serial Dilutions (used for inorganic ICP analysis) - If the analyte concentration is 

sufficiently high (>50x IDL) an analysis of a five-fold dilution must agree within 

10% of the original determination. If the dilution analysis is not within 10%, a 

chemical or physical interference effect should be suspected. 

Interference Check Sample (used for inorganic ICP analysis) - To verify 

interelement and background correction factors a solution containing both 

interfering and analyte elements of known concentration is analyzed at the 

beginning and end of each analysis run and per 20 samples. 

Laboratory Control Samples (used for inorganic analysis) - Aqueous and solid 

control samples of known composition are analyzed using the same sample 

preparation, reagents, and analytical methods employed for the sample. LCS 

recovery must fall within established control limits. 

The results of quality control samples are entered into the computer along with 

sample results. The computer is programmed to compare the individual values 

with the acceptance limits. If the results are not within the acceptance criteria, 

appropriate corrective action is taken where necessary. Management is kept 

informed by daily reports of QC outliers generated by the computerized system. 

Monthly reports on results of all QC analyses showing mean and standard 

deviation will indicate trends or method bias. Control charts are plotted via 

computer and may be accessed at any time by all analysts. 

The tables that follow show the types and frequency of QC performed, along with 

the acceptance limits and corrective action. 



Section No. 11 
Revision No. 3 
Date: 05/12/97 
Page 3 of 9 

T Type 
1 Surrogates: 

•^ Toluene-d8 
1 Bromofluorobenzene 

1,2-Dichloroethane-d4 
^ Matrix Spikes: 

1,1-Dichloroethene 
Trichloroethene 

1 Benzene 
1 Toluene 

Chlorobenzene 
'4 Matrix Spike Duplicates 
1 (RPD): 

.|| 1,1-Dichloroethene 
7 Trichloroethene 
' Benzene 

^ Toluene 
^ Chlorobenzene 
1 Blanks: 

. Intemal Standards: 

1 Bromochloromethane 
1,4-Difluorobenzene 

•ii 3hlorobenzene-d5 

Table 11-1 

Quality Control 
GC/MS Volatiles 

Acceptance Limits(%) 
WATERS SOILS 

88-110 84-138 
86-115 59-113 
76-114 70-121 

61-145 59-172 
71-120 62-137 
76 - 127 66 - 142 
76-125 59-139 
75-130 60-133 

14 22 
14 24 
11 21 
13 21 
13 21 
<(2.5x) CRQL for 
methylene chloride 

<(5x) CRQL for acetone 
and 2-butanone 

<CRQL for all other 
compounds 
-50% to +100% of intemal 
standard area of 12-hour 
STD 

RT Change <30 sec. 

Frequency 
Each sample, MS, 
MSD, and blank 

Each group (<20) of 
samples per 
matrix/level 

Each group (<20) of 
samples per 
matrix/level 

Once for each 
12-hour time period 

Each sample, MS, 
MSD, and blank 

Corrective Action 
Reanalyze sample if outside 
limits; if reanalysis confirms 
original, document on report 
and/or case narrative 

Advisory Only 

Evaluated by analyst in 
relationship to other QC 
results 

Advisory Only 

Evaluated by analyst in 
relationship to other QC 
results 

Reanalyze blank and 
associated samples if blank 
outside limits 

Reanalyze samples; if 
reanalysis confirms original. 
document on report or case 
narrative 

Some of the CLP recovery limits are advisory limits only. If in the opinion of the analyst, a problem exists 
other than matrix, the samples will be reanalyzed. 
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Table 11-2 

Quality Control 
GC/MS Semivoiatiies 

Type 
Surrogate: 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
2-Chlorophenol-d4 
1,2-dichlorobenzene-d4 
Matrix Spikes: 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
Matrix Spike Duplicates (RPD): 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
Blanks: 

Acceptance Limits (%) 
WATERS SOILS 

35-114 23-120 
43-116 30-115 
33-141 18-137 
10-110 24-113 
21-110 25-121 
10-123 19-122 
33-110 20-130 
16-110 20-130 

12-110 26-90 
27-123 25-102 
36-97 28-104 
41-116 41-126 
39 - 98 38 -107 
23-97 26-103 
46-118 31-137 
10-80 11-114 
24 - 96 28 - 89 
9-103 17-109 
26-127 35-142 

42 35 
40 50 
28 27 
38 • 38 
28 23 
42 33 
31 19 
50 50 
38 47 
50 47 
31 36 

<(5x) CRQL for the 
phthalate esters in the TCL 

<CRQL for all other TCL 
compounds 

Frequency 
Each sample, MS, 
MSD, and blank 

(Advisory) 
(Advisory) 
Each group (<20) of 
samples per 
matrix/level 

Each group (<20) of 
samples per 
matrix/level 

Once per case or 
group (<20) of 
samples, each 
matrix, level, 
instrument 

Corrective Action 
Repeat analysis if more than 
one surrogate out per fraction 
(acid/base) or any recovery 
<10%; if reanalysis confirms 
originals, document on report 
and/or case narrative 

Advisory Only 

Evaluated by analyst in 
relationship to other QC 
results 

Advisory Only 

Evaluated by analyst in 
relationship to other QC 
results 

Reextract and reanalyze blank 
and associated samples 

-

1 ^ 

f 

-
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1 
"T Type 
1 Internal Standards: 

•* 1,4-Dichlorobenzene-d4 
1 Naphthalene-d8 

Acenaphthene-dIO 
^ Phenanthrene-dIO 
1 Chrysene-d12 
• Perylene-d12 

Table 11-2 

Quality Control 
GC/MS Semivoiatiies 

Acceptance Limits (%) 
WATERS SOILS 
-50% to +100% of internal 
standard area of 12-hour 
STD 

RT change <30 sec. 

Frequency 
Each sample, MS, 
MSD, and blank 

Corrective Action 
Reanalyze samples; if 
reanalysis confirms original, 
document on report and/or 
case narrative 

Some of the CLP recovery limits are advisory limits only. If in the opinion of the analyst, a problem exists 
other than matrix, the sample will be reanalyzed. 
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Type 
Surrogates: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

Matrix Spikes: 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 
Matrix Spike Duplicates (RPD): 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 
Blanks: 

! 
': 

Table 11-3 

Quality Control 
Pesticides/PCE 

Acceptance Limits (%) 
WATERS 

30-150 
30-150 

56-123 
40-131 
40-120 
52-126 
56-121 
38-127 

15 
20 
22 
18 
21 
27 

SOILS 

30-150 
30-150 

46-127 
35-130 
34-132 
31 -134 
42-139 
23-134 

50 
31 
43 
38 
45 
50 

<CRQL for any TCL 
compounds 

<(.5x) the CRQL for 
instrument blanks 

Is 

Frequency 
Added to each 
sample, MS/MSD, 
and blank during the 
extraction phase 

Each extraction 
group (<20) of 
samples per 
matrix/level 

Each group (^0) of 
samples per 
matrix/level 

Once per case or 
extraction group 
(^0) of samples. 
each matrix, level. 
instrument 

r 
Corrective Action 

Advisory Only for Samples 

For Blank, reinject; if still out 
reextract and reanalyze blank 
and associated samples 
Advisory Only 

Evaluated by analyst in 

p* 

,--

relationship to other QC 
results ji * 

II I 

Advisory Only 
' 

Evaluated by analyst in 
relationship to other QC 
results 

Inject a hexane or solvent 
blank first to be sure the 
analytical system is clean then 
reinject the blank itself. If the 
reinjected blank is acceptable, 
any samples extracted with 
this blank should be reinjected 
if they, too, contain the analyte 
which was contanninating the 
blank. If the reinjected blank 
is unacceptable, any affected 
samples must be reprepped. 

I 

" " 

1 

» m 

mn 

1 
• • " 

». • 

Some of the CLP recovery limits are advisory limits only. If in the opinion of the analyst, a problem exists 
other than matrix, the sample will be reanalyzed. 
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1 Type 
1 Matrix Spikes: 

Duplicates (RPD): 

^B lanks : 

• Initial Calibration (ICB) 
Continuing Calibration (CCB) 

_ Preparation Blank 

1 Serial Dilutions: 

1 Interference Check Sample: 

1 Laboratory Control Sample: 

Post Digestion Spike: 

T Analytical Spike: 

Table 11-4 

Quality Control 
Inorganics 

Acceptance Limits (%) 
WATERS SOILS 

75% to 125% except where 
sample cone, exceeds 
spike cone, by >A* 

±20% RPD for sample 
values >5x CRDL 

<CRQL 

<CRDL 

>CRDL then lowest cone, in 
sample must be lOx blk. 
cone, or <CRDL 
Within ±10% of the original 
determination 

Solution A - ± (2x) CRDL of 
the true value for analytes 
with CRDLs of ^10 ug/L 

Solution AB - ±20% of the 
tnje value for the analytes 

Aqueous 80% to 120% 
(except Ag and Sb) 

Solids see Table 11-15 
85% to 115% 

85% to 115% 

Frequency 
Each group of 
samples of similar 
matrix/level (<20) 
each method 
Each group of 
samples of similar 
matrix/level (<20) 
each method 
Each wavelength 
immediately after 
calibration 
verification at 10% 
frequency or every 2 
hours (beginning 
and end of run min.) 

Each SDG or batch 
(<20 samples) 

Each group of (< 20) 
of similar 
matrix/level 
Each wavelength 
after Initial 
Calibration 
Verification at 
beginning and end 
of the run and per 20 
samples 
Each SDG or batch 
( ^ 0 samples), each 
method 

When matrix spikes 
are outside 75% to 
125% range (not 
perfonned on GF/\A 
analyses) 
Every GF/VA 
determination 

Corrective Action 
Analyze post-digestion spike 
sample 

Flag the data 

Correct problem, recalibrate, 
and rerun 

Redigest and reanalyze blank 
and as.sociated samples if 
sample result <10x blank 
result 

Flag the data 

Recalibrate the instrument 

Redigest and reanalyze LCS 
and associated samples 

Flag the data 

See Figure 11-1 
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Table 11-5 

f^ ENVIRONfVIEN'CVL 
RESOURCE ASSOCIATES 
AHVAOA. COLORADO l.fl00-372<122 

Certification 
PriorityPoiiutnT^/CLP Inorganic Soils Quality Control Standards 

Catalog NQ PPS-46 

Parameter 

TRACE METALS PriorityPollutnT™ 
(CaUlegNoMO) 

aluminum 

•TMnle 
bwlum 
becyfflum 
boron 
cadmium 
calcium 
chromium 
cobat 
CODCMT 

Iran 
lead 
magnesium 
manganesa 
mtfcwy 
molybdenum 
ntcM 
potassium 
sefanium 
sivcr ' 
sodium 

thaOum 
lb) 
tSanlum 
vanadium 
zinc 

CYANIDE PrIorltyPollutnT'" 
(CaUlog No 541) 

total cyanide 

Certined 
Value 

mgA<g 

4590 
39.S 
75.4 
106 
51.0 
94.1 
45.4 
1290 
71.0 
49.6 
112 

9160 
53.5 
1160 
154 
1.50 
47.4 
39.4 
1420 
7Z3 
116 
196 
109 
40.0 
102 
230 
65.9 
134 

mg/Kg 

323 

Lot NQ 229 

Perfonnance 
Acceptance Limits™ 

mg/Kg 

2280 • 7590 
8.37 - 119 
37.1 - 112 
74.3 - 139 
11.7 - 90.3 
26.9 • 161 
11.9 . 79.0 
875 - 1750 
38.0 - 100 
29.8 • 70.5 
63.9 • 162 
5560 • 13000 
28.1 - 75.9 
691 - 1670 
107 • 208 

0.389 - Z35 
29.2 - 70.2 
21.5 - 57.5 
880 • 1870 
37.8 - 108 
58.2 • 170 
111 - 287 

48.3 - 173 
20.0 - 60.0 
35.9 • 168 
60.0 - 400 
3Z0 - 88.9 
72.2 - 199 

mg/Kg 

123 • 559 

The r/aee Matata CtrOtlad Valuta an equal te the mean recoveries for each parameter as determined In an 
Interlaboratory round robin study. The standard wis digested using Method 3050, SW-846 and the digest analyzed 
by ICP and atomic absorption spectroscopy. 

Tha Cyanlda CarVHad Valua Is equal to the mean recovery as determined in an Interlaboratory round robin study. 
The standard was distilled and analyzed following the procedure outlined In Method 9010, SW-846. 

Tha Parfoimanea Acceptance Utnlta p A t i ™ ) are listed as guidelines for acceptable analytical results given Ihe 
DmBations of tha USEPA methodologies commonly used to determine these parameters and closely apprexlmata the 95% 
cenfldenca Harval. Ttia PALs™ are based on data generated by your peer laboratories in ERA's IntertaB™ program 
using tha sama samples you are analyzing and data from USEPA methods. WP, WS and CLP interlaboratory studies. 
If your resuR fals outside of the PALs ™, ERA recommends that you Investigsti potential sources of error in your 
preparation and/or analytical procedures. For further technical assistance, caP ERA at 1-800-372-0122. 

For users of Intemal startdards, ERA his determined that scandium is present in this soil at 1.66 mg/Kg artd that 
yttrium Is preser4 at 9.43 mg/Kg. 

•Each lot of standards will have different certified values and the 

advisory range will be adjusted accordingly. 
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Figure 11-1 

Ficupj: :. FURNACE kroy.ic ABSORPTION ANALYSIS SCHEME 

f n p i n u i Analyu 
ScaipU lad OD« Spikx 

(2 X CRDL) 
ia«i|i*.a 

Aniiyam VUiiD 
Calibniiaa Xufc 

YES 

Keeovcry oT Spike 
L«aiThu40S 

NO 

Sefliple AbcoraeDoe cf 
CaoceaaidoB Lcn Thta 

S0« d •SpilM-' 

NO 

Spika Kauovay 
Lea Tkta t5X or 

rlVitk USX 

j YES 

Qumibte by MSA with 3 
SpOot at 30,100 ft 150* of 

CoDclidaa Cecffiaeai 1 
n a a 0.995 

NO 

n a ( D i t a w i i ' r 

NO 

1/ YES. Rqxai Only ONCE 

irSdU YES 

NO 

YES J Spike llaeovtty Less Tbia 
tJS cr Greaia riuB n 5 S 

YES 

NO 

If YES. Repeal Only ONCE 

If Sim YES 

DQuu SaapU u l Spike 

FU| Dtu widi m *E* 

Repon Route DO«B to IDL 

Report RenJn down to IDL. 
FUf withe "W* 

Qouiihte fron CiUbcatJoo 
CBVC lad Report DOWS 10 

IDL 

Rag Data with a *t* 

E - 2 9 I L K 0 4 . 0 
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12. Performance and System Audits 

System audits are conducted on eacli department at Lancaster Laboratories by 
members of the Quality Assurance Department. The audits Include checks on 
methodology, reagent preparation, equipment calibration and maintenance, quality 
control results, and training of personnel. The results of the audits and corrective 
action, where necessary, are communicated to laboratory personnel and 
management by means of a written report. Audits by outside organizations 
Including clients, regulatory personnel, and the USEPA are permitted by 
arrangement with the Quality Assurance Department. 

The Quality Assurance Department reviews summaries of the quality control data 
entered onto the computerized sample management system by analysts. Control 
charts and statistics are reviewed for trends which may Indicate problems with the 
analytical data. In this way, small problems are Identified before they have any 
significant impact on laboratory results. 

Performance audits consist of both intralaboratory and interlaboratory check 
samples. QC samples from commercial suppliers are analyzed quarterly to 
assess laboratory accuracy Including a double blind program. The Laboratory also 
participates In a number of interlaboratory performance evaluation studies which 
Involve analysis of samples with concentrations of analytes that are known to the 
sponsoring organization, but unknown to the laboratory, inorganics, 
pesticlde/tierblcldes, trihalomethanes, volatile organic compounds, semivolatile 
organic compounds, and traditional wet chemistry analyses are analyzed by 
Lancaster Labs for studies conducted by the USEPA and the New York 
Department of Health. Lancaster Labs has participated In the USEPA Contract 
Laboratory Program which provides laboratory analysis in support of the 
Superfund program. Part of maintaining this contract includes analysis of quarterly 
blind samples. Representative results from some of these studies are attached to 
this section. 
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LANCASTER LABORATORIES 
M m M » J U t t U M i lUa LANC 

LANCASIEHHA GCl. 

I inprtl • : I 'KUl ' . 
V e c f O i R 4 n c « R v a l u d t l u n i i v p o t t Vin]t>i 1 
USEPA H a t « r S u p p l y S tudy wn017 l>rtte: 0̂ ,r;»•:!"»<•, 

P a r t i c i p a n t I D : PA00009 i T p e : OTHSfi B e q u e s t i n q O f f i c e : HI 

S a a p l e R e p o r t e d T rue A c c o p t a n c « P e r f a r w a n c e 
Kuatier Va lue Value*> l i i i t s F v a l u a t i o n 

TRACE RETALS IM HICRGGRARS PER LITER: 
001-ABSENIC 

002-Biaiun 

003-cADniun 

OOl-CUBCHIUn 

005-LEAO 

006-HERCURT 

007-SELEMIUn 

091-COPPER 

laO-AMTinOMT 

141-BERTLLIUn 

1<I2-NICKEL 

143-THALLIUn 

226-BORON 

236-nANGANESE 

237-NOLyBDEllUR 

239-ZIi lC 

MITIXTE/HITBITE/FLUCBIOE IX HILLIGRAhS P?n ITTF.R: 
009-HITEATE AS N 

001 08.as 8.30 7.ii7- 9.13 Accept. 
092-NITEITE AS N 

001 0.U93 0.502 0.a?7-0.r>77 f.ccept. 
261-ORTHOPHOSFHATE AS P 

OCl Cl.ll 1.10 0.957- 1.21 Accept. 

INSECTICIDES Id BICROCRAHS PER LITtR: 
Oll-EMOEIN 

001 0.301 0.231 0.162- 0.3 Not »cr<>f.t. 

001 

002 

001 

001 

001 

001 

001 

CCl 

002 

001 

001 

002 

002 

COl 

002 

001 

019.0 

0771. 

CIO.2 

071. S 

013.2 

C7.70 

051.3 

0 51.0 

021.11 

03.27 

055.9 

C2.10 

C953. 

017.8 

053.1 

0588. 

19.3 

773 

10.2 

72.9 

13.8 

e.i6 

57.9 

55.7 

16.0 

<4.26 

55.0 

2.30 

920 

18.1 

51.0 

600 

11.9-

657-

8,16-

56.3 

88** 

12.2 

62- 83.8 

9.66-

5.Tl­

ie.3-

50.1-

12.6-

3.62-

16.8-

1.67-

fl7e-

17.9 

1C.6 

69.5 

61.3 

23.1 

1.9 

63.3 

3.G9 

10 30 

13- 5 3.1 

12.6-

536-

65.1 

653 

Accept. 

Accept. 

/ccept. 

» C C f f t . 

.̂  C C € F t . 

Accejt. 

A C C e f t . 

Accept. 

Accept. 

Not •crept. 

Acce(t. 

Accff<. 

Accent. 

Accept. 

Accept. 

Acc«»pt. 
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PerforBdnce Evaluation Report 
USEPI Water Supply Study V'J037 

Report: Pr005 
Paqe: ? 
Ortte: O^fri'Of 

Pactlcipast ID: PA00009 Tjpe: OTHER Requesting Office: ^i^ 

Saiple Reported True Acceptance 
Nuaber Value Valued Llaits 

Perfornance 
Fvaluatlon 

012-I.lNSANE 
001 C.353 0.381 

013-nETflOXTCHLOR 
001 0 1 5 . 5 1 8 . 5 

011-TOXlPUENE 
002 0 7 . 0 1 8 . 8 1 

093-AlACRLON 
005 0 5 . 3 6 1 . 0 7 

091-iTRAZIME 
005 0 7 . 3 0 6 . 8 0 

095-HePTACHLOH 
001 C.367 C.Sb3 

096-HEPTACULOE EPOXIDE 
004 C.1C6 0 . 1 0 3 

097-CiiLCRDANE (TOTAL) 
003 0 2 . 3 9 1 . 1 1 

1 1 3 - S l n J Z I I l E 
C05 0 6 . 3 0 5 .56 

172-HEXACHLOROeENZENE 
001 0.618 0.806 

211-HETOLACHLOR 
006 0 2 1 . 7 1 9 . 1 

242-METRIBOZIN 
006 C11.9 11.1 

213-PIOBETOII 
006 023.0 18.8 

256-ALOfiIN 
001 0 . 1 3 3 0 . 5 6 7 

257-B0TAC8LOR 
006 C22 .3 2 0 . 5 

2S6-0IELDRIN 
001 0 . 5 5 1 0 . 5 3 0 

2S9-PSOPACHLOR 
001 0 1 . 1 6 3.2C 

CABBANATES IN niCROGRAnS PER LITER: 
098-ALDICAKb 

COl C36.1 31.3 
099-ALDICAR8 SULPONE 

COl 031.1 32.' 
100-AlCICARB SULFOXIDE 

001 027.6 25.9 
lOl-CABEOPURAN 

001 012.1 18.9 
lll-OXArtL (VirCATt) 

001 011.0 16.1 

0.21-C.'=5? 

10.2- 26.8 

1.85- 12.n 

2.68- 7.06 

3.71- 9.06 

C.31-0.B]fc 

0.222-0.Sfl'l 

2.11- 6.11 

1.01- 9.77 

0.323- 1.11 

7.87- 29.5 

O.L. - 2 2.1 

6.18- 26.3 

0.186-0.725 

5.93- 31.3 

0.358-0.708 

C.566- 1.H6 

21.3- 11.1 

28.7- 10.1 

20.3- 33 

26.9- 70.q 

36.3- ?1.0 

Accept. 

Accept. 

Accept• 

Accept. 

Accept. 

Accop t. 

Accept. 

Wot Accept 

Acce[t. 

Accept. 

Accept. 

Accept. 

Accept. 

Accept. 

Accept. 

Accept. 

Accep t, 

Accept. 

Accrpt. 

Accept, 

^ccert. 

Accept, 
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D e p o r t : rf:on'i 
P t t r t o r n a n c u e v a l u ^ t l l u n i m p o r t IM<;«!: i 
USfPA H a t e r Supply Study «5037 D a t e : Ofi^KP't^ 

P a r t l c i p a a t I D : PA00009 T y p e ; OTHER F e q u e s t i n g C f f i c e : Cl 

S a a p l e R e p o r t e d T r u e A c c e p t a n c e P c r f c r i a n c o 
Nuatier Va lue Valut}« L l a i t s Ev.i1u.it Ion 

2<lS'-HETH0nTL 
001 0 6 0 . 0 6 0 . 7 1 9 . 1 - 6 8 . 1 A c c e p t . 

HEHBICIOES IN dlCROGRAnS PER LITER: 
0 1 5 - 2 , 1 - 0 

016-2.1,b-TP 
001 

(SILVEX) 
001 

102-P£N1ACHLOnCPHEMOL 

IIS-OALAPON 

116-DINOSEB 

117-PICLORAfl 

217-OICAnBA 

001 

002 

002 

002 

002 

013.0 

09.53 

05.07 

017.1 

C11.2 

017.9 

031.5 

11.9 

11.8 

6.59 

5 6.1 

18.6 

23.3 

30.1 

7.«5- 2 2.1 

5.9- 17.7 

3.3- 9.PV» 

D.I. - OU.e 

C.652- 70.6 

O.L. - 31.e 

2.06- 58.7 

Accept . 

Accept. 

Accppt. 

Accept. 

Accept. 

Accept. 

Accept. 

POITCULORINATED BIPHENYLS IN tllCNOCRAnS FER LITER: 
1I8-DECACHLOROHIPHENYL 

001 C.305 0 . 5 2 7 D . l . - 1.C5 A c c e p t . 

PAB*S IN RICRCGRiHS FER I I T E B : 
122-BENZO(A)PYRENE 

COl C.751 C.937 0 . 1 1 5 - 1 .31 A c c e p t . 

AOIPATE/PHTHALATES IN MICROGRAMS PFR LITKR: 
1 3 1 - 0 1 (2-ETUVLHEXTL)ADIFATE 

001 0 2 6 . 7 3 1 . 3 1 1 . 1 - 5 2 . 3 Accfrpt . 
136 -DI (2-£THYLHEXrL)PHTHAL. 

001 0 1 6 , 6 2 1 . 3 6 . 9 8 - 3 « . 5 A c c f p t . 

niSCELLANEOUS SOC*S IN niCROGRAHS PER LITER: 
137-OIOUAT 

COl C3 .13 8 . 1 1 2 . 0 5 - 2 2 . 1 A c c e p t . 
13a-eND0THiLL 

001 C98 .6 179 1 2 - 312 A c c e p t . 
139-GLTEUOSATE 

001 0 7 2 9 . 780 6 3 0 - OCS A c c e p t . 

TBIHALOHETHANES IN RICROCRARS FER LITEfi: 
017-CHLOROEOHH 

001 0 2 1 . 1 2 2 . 3 1 7 . 8 - 2 6 . 8 A c c e p t . 
018-BBOI!OrORN 

001 C18.9 1 0 . 6 1 1 . 9 - 2 2 . 3 A c c e p t . 

http://Ev.i1u.it
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I ' o p n r t : PK'^riS 
P e r f o r a a n c e E v a l u a t i o n F e p o r t Pa<]e: n 
USEFA H a t e r S u p p l y S t u d y N5037 P a t e : 065rP')fi 

P a r t i c i p a n t I D : PA00009 T y p e : OTHER R e q u e s t i n q o f f i c e : Hi 

S a a p l e R e p o r t e d True A c c e p t a n c e P e r f o r a a n c e 
Muaber V a l u e Valued L l a i t s E v a l u a t i o n 

019-BROIIOOICHLOROMETHANE 
001 C12.2 

0 30-CULCRODIBRCMCHETUANE 
001 0 1 5 . 3 

021-TOTAL TNIHALOMETHANE 
001 0 7 0 . 5 

VOLATILE ORGANIC CORPCUNDS IN RICRCCFAMS PER LITFF: 
032-VINIL CHLORIDE 

1 2 . 7 

1 1 . 2 

6 7 . 0 

1 C . 2 - I f . 2 

1 1 . 1 - 17 

5 1 . 2 - 8 1 . 1 

Accep t . 

A c c e p t . 

A C C ' p t . 

001 
031-1,I-DICBLOBOtTBTLENE 

001 
035-1,2-OICHLCROETHAfcE 

001 

0 1 5 . 5 

0 1 8 . 3 

0 1 5 . 9 
036-1,1,1-TRICHLOROETHANE 

COl 
037-CABBON TETRACHLORIDE 

001 
038-TRICHLOROETHTLENE 

001 
039-BENZEME 

001 
OIO-TETBACHLOROETHTLENE 

002 
011-1,1-DICHLOROBENZENE 

001 

C 1 1 . 9 

0 1 1 . 5 

0 6 . 2 0 

0 1 3 . 0 

0 1 0 . 1 

C6.65 
0 1 2 - T 1 ,2 DICHLOROETHYLENE 

002 C15.0 
013-C 1 ,2 DICHLOROETHYLENE 

002 
0 4 1 - 1 , 2 DICHLOHOPEOPANE 

002 

0 1 1 . 4 

0 1 5 . 4 
045-l,2DIB8OBC3CHLOBOPHOFANE 

001 0 . 2 7 4 
046-eTHILEME OIBROHIDE (ECR) 

004 
047-TOLUENE 

002 
Oie-BTHTLBENZENE 

00 2 
049-CHLOROBEMZENE 

002 
053-STTBENE 

002 
0 5 1 - 1 . 2 OICBLOHOBKVZENB 

00 2 

C . 1 5 1 

C5 .74 

0 9 . 4 0 

0 6 . 4 2 

0 7 . 6 0 

0 1 1 . 3 

1 4 . 8 

1 6 . 5 

1 3 . 2 
k 

1 0 . 3 

1 2 . 7 

8 . 7 0 

1 2 . 5 

9 . 6 0 

7 . 3 1 

1 1 . 8 

9 . 7 2 

1 1 . 2 

0 . 2 8 6 

C.138 

5 . 7 0 

9 . 1 9 

6 . 3 1 

7 . 1 0 

1 1 . 5 

8 . U 8 -

1 3 . 2 -

1 0 . 6 -

8 . 2 1 -

1 0 . 2 -

5 . 2 2 -

1 0 -

5 . 7 6 -

1 . 3 9 -

1 1 . 8 -

5 . S 3 -

1 1 . 1 -

0 . 1 7 2 -

2 0 . 7 

i y . 8 

1 5 . 8 

1 2 . 1 

1 5 . 2 

1 2 . 2 

15 

1 3 . 1 

1C.2 

1 7 . 8 

1 3 . 6 

17 

• 0 . 1 

0 , 0 8 2 8 - 0 . 1 9 3 

3 . 1 2 -

5 . 5 1 -

4 . 9 9 -

4 . l u ­

l l , 6 -

7.qe 

1 2 . 9 

1 1 . 6 

1 0 . 1 

1 7 . 4 

A c c e p t . 

A c c e p t . 

Kot Accep t 

A c c e p t . 

A C C f f t . 

A c c e p t . 

A c c e p t . 

A c c e p t . 

A c c e p t . 

I t c c c p t . 

Accept . 

A c c e p t . 

A c c e p t . 

A c c e p t . 

A c c e p t . 

• c c «= p t . 

A c c e p t . 

A c c e p t . 

A c c e p t . 
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n e p o r t : riOf)'. 
P e r f o r a a n c e E v a l u a t i o n R e p o r t l><tqo: *'• 
USEPA H a t e r Supp ly Study HS037 P a t e : r.ff.rp»f. 

P a r t i c i p a n t I D : PA00009 T y p e : OTHER R e q u e s t i n q c f f i c e : Of 

S a a p l e R e p o r t e d True A c c e p t a n c e F e r f o r i a n c e 
Nuaber Value Valuo^ L i m i t s K v . i l u n t l o n 

OSS-DICULOROHETHANE 
001 0 9 . 4 8 

056-1.1-DICHLOROETHANE 
003 C11.0 

061-1.1.2-TfiICHLOR0ETHAN£ 
001 0 1 1 . 8 

063-1,1.1,2TETRACHL0R0ETHANE 
003 C17 .0 

064-1,2,3-TRICHLOHOPROPANE 
003 C8.32 

076-1,2,1-THICHLCROBENZENt 
002 0 1 1 . 7 

077-1,2,3-TRICHLOROBENZENE 
003 C15.7 

Oai-HEXACHLOROBUTADIENE 
003 0 1 1 . 1 

090-TOTAL XYLENES 
002 0 1 5 . 3 

1S2-C 1 , 3 DICHLOROPROPENE 
003 0 1 0 . 9 

153-T 1 ,3 DICHLCROPRCPENB 
003 016,1 

OBGINIC DISINFECIION BT-PRODUCTS IN niCRCCfiAMS PER LTTPH: 
157-DIBBOHOACETIC ACID 

001 0,918 6,50 D.L. - 13.8 Accept. 
1S8-DICHL0B0ACETIC ACID 

001 02.82 22.7 6.83- 30.1 Not Accept, 
160-HCNCBROnOACETIC ACID 

001 02.74 11,1 1.26- 21.1 Accept. 
lei-nONOCHLOROACETIC ACID 

001 Cl.eO 12.0 3.13- 21 Not .Accept 
162-TRICHLOROACETIC ACID 

001 C3.77 32.3 5.17- 17.9 Not Accopt 
250-BROHOCHLOROACETIC ACID 

001 02.36 19.8 3.19- 30.fi Not Accept 

INOGCANIC DISINFECTION BY-PECDOCTS IN MICfiOCRArS FF.B IITSP: 
193-BBOHATE 

002 05.68 1.5b C l . - 79 Accept. 
194-CHLORATE 

001 C92.1 82.1 62.1- 100 Accept. 
195-CHLCRITE 

001 0165. 110 86.6- 213 Accept. 
260-BBOHIDE 

002 0157. 110 113- 169 Accept. 

8.11^ 

13.6 

10.7 

15.3 

8.29 

11.3 

16.7 

9.50 

12.9 

12,3 

17,5 

5.05-

11.2-

8.56-

12.8-

'-. fi­

ll. 1-

10.6-

1.39-

10.3-

8.22-

11.8 

16.1 

3 2.8 

18 

n 
17..-» 

21.2 

11.1 

If.5 

11.3 

11- 20.5 

Accept• 

Accept. 

Accept . 

Accept. 

Accept. 

Accept, 

Accept. 

Accept. 

Accept. 

Accept, 

Accept. 

http://30.fi
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" ^ f p o r t : r.rr,r>r 
P e r f o r a a n c e E v a l u a t i o n Repor t o j i e : r 
USEPA H a t e r Supply S tudy HSOIT D a t e : C^svpnr 

P a r t i c i p a n t I D : PA00009 T y p e : OTHER R e q u e s t i n q O f f i c e : UT 

S a a p l e R e p o r t e d T r u e A c c e p t a n c e F e r f o r v a n c e 
Nuabec Va lua Valued L l a i t s E v a l u a t i o n 

HISCELLANECUS ANALYTES: 
022-RESIDUAL FREE CHLORINE (HILLIGBARS PER LITRR) 

001 0 2 . 6 1 2 . 2 0 2 . 0 3 - 3 .07 A c c e p t . 
023-TUBBIDITT(NTU'S) 

001 C1 .10 1 .51 1 . 2 6 - 1 .98 A c c e p t . 
024-TOTAL riLTERAHlE RESIDUE(HILLIGRAHS PER LITER) 

001 C 2 5 1 . 261 1 8 8 - H I A c c e p t . 
025-CALCIUH HARDNESS (HG, CAC03/L) 

001 0 1 1 7 , 111 1 3 7 - ASH A c c e p t . 
026-PH-UNITS 

001 0 6 , 9 1 9 , 1 3 8 . 8 8 - 9 . 3 1 A c c e p t . 
027-lLKALINITY (MC. CAC03/L) 

001 0 2 8 . 6 2 7 . 1 2 5 . 7 - 3 1 . 5 A c c e p t . 
029-SCDIUn(RILLICfiAHS PER LITER) 

001 0 1 2 . 9 1 2 . b 1 1 . 1 - 1 3 . 7 A c c e j t . 
115-SULPATE(NILLICBAHS PER LITER) 

001 C263 . 280 2 5 3 - 31f; A c c e p t . 
146-TOTAL CYANIDE (niLLICRARS PER LITER) 

001 0 . 3 3 7 0 . 3 8 0 0 . 2 8 5 - 0 . 4 7 5 A c c e p t . 
263-TOG 

001 0 3 . 4 6 2.B0 2 . 4 9 - 3 . 2 1 Not A c c e p t . 

• « « « « « 0 « « « END o r DATA FOB PA00009 «««««««««« 
NOTE: FOR LIMITS AND TRUE VALUES, ASSURE THREE SIGNIFICANT OICTTS. 
«9»«9«>«»«» END OP REPORT FOR PA00009 ««««««»<•»« 

• Based on g r a v l a e t r l c c a l c u l a t i o n s , o r a r e f e r e n c e v a l u e when n e c e s s a r y . 
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LANCASTER LAOORAIOnieS 
Awwn l * ; W I M > » I 
(ANCAarERPA OCl 

r e r f o r a / i nc«- r v . i l u . i M a n F u p o r l 
USEPA w a l o r f ' o l l u l l o n S t u d y HpO'^'S 

P a r t i c i p a n t I D : PACCCC9 T y p o : m i l E F 

f A l ] 1 z 1 

nite: ir.Apn^f 

Flo que .S t I n q O f ' l c p : «T 

S a i p l e R e p o t t e d T r u e A c c e p t a n c e v - i r n l n q 
N u a t e r V a l u e v . i l u e ' : ' I. i a i t < l i m i t s 

r e r f o r n a n c e 
Pva 1 u n l I o n 

TRACF M ' T A L S 
o o i - A L u n u u r 

t l 
C2 

U U 2 - A f i S E M C 
0 1 
c? 

0 0 3 - 8 E H T L L n n 
r j 
C2 

oui-CAonrur, 
C l 
02 

C 0 5 - C C a A L 1 
0 1 
C2 

0 0 6 - C H R O B l U r 
0 1 
C2 

0 0 7 - C O P P E I I 
C l 
C2 

U 0 8 - I E O N 
0 1 
02 

0 0 9 - H E R C U F Y 
0 1 
( 2 

010-P .AHGAI iESE 
0 1 
C2 

0 1 1 - M I C K E L 
C l 
C2 

0 1 2 - L E A D 
C l 
r2 

O n - S E L E H I U r 
0 1 

C2 
0 1 1 - I A H A D I U t 

0 1 

C2 
0 1 5 - 2 I N C 

0 1 
0 2 

I .N M I C R O r . l i A , ' " ; / ] 

:-io 
1 n o 

1'I2 
M S 

1 •; 1.' 
f 2 t i 

5 C . 1 
388 

2-*.?. 
6 ( 3 

i f . n 
8 f C 

6 3 . 2 
3 5 8 

1 1 . 0 
1 5 7 

J . 3 6 
1 2 . e 

389 
eiEi 

I I P ! 
6C1 

.?8 2 
3M5 

187 
8 9 6 

: r , i 
7 8 6 

7 1 . " i 
1 7 3 0 

171 
1 ^cr. 

! • ) » 

' ' < • } ] 

1 or 
•^m 

'". 2 . f. 
nr \ 

?.*\. \ 
U ?. 1 

1 7 . 0 
nnc 

0 6 . 7 
n o 

.10. "1 
i f ) i 

3 . 10 
1 1 . 6 

1 0 1 
p f i l 

196 
fill 

?')7 
31') 

5 2 ? 
0 7 0 

111 
e n 

71.<) 
1 ooo 

I T ' " 

? •> ! -
1 : '7r-

\ r j -
1) r i T _ 

1 '. ' -
/ I , lO­

ll (1 . f -
l < i 5 -

? 7 . < ) -
' : ' L 1 -

3»!2 
1 7 0 0 

- M l 
( l i e 

20 S 
5'»7 

6 0 . 7 
I f i 

3 2 . 6 
t n f . 

1 •>- 2 0 . 5 
7 ( 7 -

7 f . 5 -
n « -

1 n . P-
' K l l -

2 . 0 ? -
n . f f -

3 6 9 -
" 1 2 -

• 1 ' . 2 -
5 ' ^ 7 -

? S 9 -
3 M -

1 0 2 -
T : 1 -

1 H ( -
7 2JI -

6 ? . 7 -
I f . l C -

985 

9 6 . 9 
1 0 9 

4 2 . 6 
5 1 9 

1 . 0 7 
1 1 . 7 

4 1 1 
sfe 

see 
f.9>» 

n i 
1 •! ll 

6 1 5 
1 1 5 0 

2 31 
eeo 

Oil . 9 
20 30 

? 7 6 -
1 n o -

1 7 r . 

n ' -

n o -
o';'--

»i 6 . 5 -
I S O -

P I . 1 -
« :7«-

1 1 . 9 -
T S d -

7 1 ' . 2 -
3 1 9 -

7 1 . " -
1 f 1 -

?. ?n-
« ? . » i l -

1 

n n -
0 5 0 -

1 1 1 -
'•^7»|-

7 6 " -
-•f tT-

1 2 9 -

0 C 1 -

10 7 -
7 1 5 -

f . " -
i r > f , o -

367 
1 r. no 

??3 
f » i 

; r « i 
cp ] 

' ; F . 7 
II «P 

3 1 . 1 
6 7 0 

V > . S 
9 f F 

9 1 . ; 
3 9 0 

3 9 . 6 
f 0 9 

3 . 0 1 
1 2 . 9 

1 3 ? 
9«; i 

5 1 7 
6 " 0 

32'^ 
13*^ 

58 n 

n o r 

7 2 " 
P*7 

0 2 . 7 
1"«»f 

t e c f C 
• r r o n 

• c c r» (» 
• c r p r 

\ r : r - r i i 

f e e v \ i 
• rir.r> p 

' r r e r 
' . c r n p 

' c r e [> 
* r r i : r 

• c r f p 
• c c e p 

CV . r 
» c r e p 

A r c e r 
A c c e p 

»r r»»p 
A C C F p 

» c r f r 
A r c u p 

f c . r r p 
K r r p p 

A c c e f > 

A c c p 

' c c e p 

A c c f p 

* c r e p 
• C C P O 

F r r . 

http://rv.ilu.iMan
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• " f e r ( o i » - » n c n f v . i h i a l i e n R e p o r t r a o " ! / 
li?EPA W i f - r I ' o l J i i l l o n .study WP03'"' D n t o ; 1fAiM|06 

__ P a r t i c i p a n t I D : PACC(C9 T y p e : CHIEF fiequestlno c f f l r e : i T 

S a a p l e R e p o r t e d Tcue A c c u p t a n c j W a r n l n q P n r f o f ^ i i n c e 
N u i l e r Va lue V a l u e ' ' L l i t t e l l a i t E F v a h i a l t e r 

016-ANTlHCIiY 
03 3't? 370 2 ' i r - 15C 2 ^ f - 173 A c c e p t . 
01 551 570 3 6 9 - 692 " l O - 6 ' ; i A c c e p t . 

• • O n - S I L V E S 
03 176 180 1 5 3 - 207 1 6 0 - 2CC Acr»>ot . 
C l 3.17 310 7 9 f - 391 310 - iPO A c c e p t . 

O l B - T H A l l K I J ' 
•• 03 8 0 . 0 e s . l 6 3 . 1 - 9 9 . 1 6 7 . 0 - 9 1 , f A c c e p t . 

C l 3 fe 365 3 0 ] - « ;« 317 - I T " • c c e p l : . 
074-nOLTnDEkUM 

03 126 130 K ( - i f i 1 1 2 - ] i \ f A r c f p l . 
01 3C9 310 ? ' -7- 350 ?70 - 3ir- C e r e n t . 

075-STRChTIUn 
03 3.5 3 .55 2 . 5 6 - 1 .19 2 . 9 1 - 1 . •> 3 • c r e p t . 

^ 0 1 9U.0 0 6 . 0 7 0 . a - 110 " 1 . 0 - 106 A c c e n t . 
0 7 6 - T l T A K l U f 

03 n o 115 0 6 . n - 130 1 1 1 - i-)f; A c c e p t . 
C l 272 27f» 2 3 f - 302 2 2 9 - 292 » c c e p t . 

HINEHAIS IH n l 11 I C R A M S / i n ^ H ( fXCfPT AS MOTEO) 
019-PH-UHITS 

0 20-

0 2 1 -

0 2 2 -

0 2 3 -

0 2 4 -

0 3 
0 1 

- S P E C . CCND. 
0 1 
0 2 

-TDS AT 1 8 0 
0 1 
C2 

• 1 . 2 1 
5 . 5 7 

( U r H C S / C M 
90 7 . 
5 0 1 . 

c 
5 0 9 . 
3 1 1 . 

1 . 3C 
5 . 5 0 

AT 25 C) 
9 1 6 
5 8 6 

55 3 
3 1 1 

-TOTAL H»RDHESS(AS CAC03) 
0 1 
C2 

•CALCIUM 
0 1 
02 

•HAGHESIUH 
0 1 
02 

C25 -SOD1UF 

G26-

027 -

0 1 
0 2 

-POTASSIUM 
Q l 
C2 

2 0 S . 
S 7 . 2 

i c ; 
6 . 6 3 

I t . f 
2 0 . 2 

1 1 . 8 
5 2 . 5 

2 1 . 1 
2 < . ; 

- T O T A L A l K A L l n l T t ( A S 
C l 
C2 

21 .C 
6 6 . 9 

3 30 
1 0 1 

1 0 1 
6 . 3 9 

1 7 . C 
2 0 . 6 

111. 2 
• ^ 1 . 2 

2 1 . 0 
2 0 . 3 

C A C O I ) 
?C .C 
7 2 . 0 

' 1 . 2 : -
5 . 1 6 -

« 3 f -
5 3 6 -

3 7 f -
2 2 6 -

2 G 2 -
9 0 . e -

9 2 . 1 : -
5 . f . 3 -

1 5 . 2 -
1 8 - 2 

1 3 . 1 -
1 C . 2 -

1 M . « -

V3 . 3 -

1 7 . 4 -
6 1 . I ' ­

l l . « l 

5 . 6 2 

9 6 3 
6 2 7 

7 6 2 
3se 

3 5 6 
110 

1 2 0 
7 . 5 1 

1 9 . 3 
3 . 6 

1 6 . 2 
5 6 . 9 

2 3 . 7 
1 1 . 7 

2 5 . 1 
7 B . 6 

1..->5-
S . 4 f l -

0 1 9 -
5 1 7 -

3 8 0 -
2 1 0 -

' 
3 0 9 -
9 3 . 2 -

9 f . 7 -
5 . 7 0 -

1 5 . 7 -
1 0 . 7 -

1 3 . * ' -
f . ' -

1 9 . 1 -
3 1 . 3 -

1 9 . 1 -
' ^ 6 . 5 -

4 . 3 0 
5 . 6 

9 f 1 
6 1 6 

7011 
377 

35 1 
l O p 

l l f 
7 . 2 9 

1 0 . 7 
2 7 . 9 

1 5 . 8 
5 7 . 7 

7 3 . 1 
I f . 7 

7 1 . 1 
7 6 . 0 

• c c f r « . 
A c c e p t . 

A c c e p t . 
A r r p p t . 

A c c e p t . 
A c c e p t . 

A c c e p t . 
A C C f D t . 

» c c e p t . 
A c C P p t . 

A c c e p t . 
• r c e p t . 

A c c e p t . 
»CC«=pt . 

A c c e p t . 
• c c e n t . 

A c c e p t . 
• c c p p t . 
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Fnr(ot«flnc<' Kv^luatlcn Report 

(/SEP* U.itf'f Pol lilt Ion Jtudy HP01''< 

(artlclpant ID: PA0OCO9 T y p e : OTHER 

• • K I " : 2 
O a t / ' : 1 * . \ fOO«; 

R e q i l P . s t l n q O f ' l c o : HT 

S a a p l e R e p o r t e d T r u e i . c c e p t a n c e W a r n l n q 
M u i b e r V a l u e V A I U C - ' H a l t s l l n M s 

o e r f o r * a n e e 
F V a I •! fl t I o n 

026-

C 2 9 -

0 3 0 -

CHLORIDE 

Cl 

02 

FlUORUE 

Cl 

02 

SULFA1E 

01 

C2 

236. 
66. 1 

3.77 

1.39 

16.0 

63.3 

211 
72.7 

3.5C 

1.35 

18.0 

0 6.1 

22"-
1:5.1-

3.C9-

1 .1 6-

1 1.0-

72-

25 9 
79 .8 

2.8 
1.5J 

22.1 
97 

720- 251 
«;7- 77.9 

3.1"- 3.71 

1.71- 1.10 

11.0- 71.1 

75.1- 93.9 

Accfp t. 
Accep t. 

CV. for Frr 
ACC'^Ot . 

Accept. 

\crpnt. 

N U T E I E k l S I H M 1 1 L I C f AM S / I I TF Pi 
0 3 1 - A H n O H I A - H I T R O G E H 

0 1 1 9 . 1 
0 2 1 . 6 2 

0 3 2 - N I T R A T E - H I T ROC EH 
Cl 8 . 2 5 
0 2 . 3 1 0 

0 3 3 - O B T H O F H C S P H A T f 
Cl . 0 5 1 
0 2 2 . E e 

0 3 4 - K J E l O A H L - N I T n C C E N 
C3 .632 
C l 9 . 3 0 

0 3 5 - T O T A L PH0SPH0FU5 
C3 . 5 98 
C l f . l t 

10.c 
1.10 

0.21 
0.390 

.0560 

2.60 

0. 510 
7.0C 

0.571 

6.00 

15- 22.3 

3.15- 2.03 

6.7 6- 9.6 9 
0.20-0.195 

0.0331-0.07 6 

2.13- 3.19 

0.115- 1.12 
f.73- 9.61 

0.47-C.705 

5.If- 7.2 

15.9- 21.5 

1.26- 1.97 

7.11- 9.21 
C.305-0.1169 

0.0381-0.071 

2.52- 3.1 

0.71«;-0.9«S 
f.?- 9.17 

0.190-0.677 

=.11- 6.?6 

»ccept. 

Accept. 

AccFpt. 
Accopt. 

Arrpnt. 
• c c e F t . 

»rc*>nt. 
r . y . fot E r r 

' c r c n t . 
A c c e p t . 

0 3 6 

037 

C3e 

DEMANDS I N MI L L [OR A n S / l . I T f 0 
•COO 

0 1 
C2 

TOC 
C l 
0 2 

5 -OAT 8 0 0 
C l 
0 2 

2 1 3 . 

e s . i 

9 1 . 2 
3 9 . 2 

1 5 2 . 
5 0 . 7 

102-CAReOKACEOUS PCC 
C l 1 6 7 . 
C2 6 5 . 1 

736 
101 

9 3 . 1 
M 0 . 1 

111 

6 2 . 5 

117 
5 1 . 6 

1 0 9 - 2 5 9 
7 1 . : - n c 

7 1 ' . 5 - 1C8 
1 1 . * ! - 1 7 . 1 

( . 1 1 . 1 - 210 
? ' ^ . ^ j - 9 5 . 5 

T l . l - 199 
? r - 01.2 

7 7 . 1 - 1 I /I 

f 2 . ' t - l * " * 
• • 1 . 6 - « I5 .T 

3 7 . 7 - m . 1 

• ^ f . l - 1 7 0 

* c <• e t̂  t 
A c c e p t 

» c c e p I 
A c c e n t 

^ c r f p I 
^C^er> t 

I c c " p t 
•. c r« (> t 

F C H ' s u n i c F . C G S A f ; / L n F f 
0 1 2 - P C B - A f l O C L O R 1 2 3 2 

C l 2 . 7 1 2 . 7 6 
0 4 4 - P C B - A R O C L O R 1 2 1 8 

C2 1 . 3 1 M . 2 e 

C.7 ' : 9 - 1.3 

1.7 7 - 6 . 0 1 

1 . 1 7 - l . n i " c c p f t . 

? . 1 - 5 . « ; A c c e p t . 

file:///crpn
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P e r f o r a a n c e ^ : v . i l u a l l o n R e p o r t 
U£(PA H a t e r P o l l u t i o n £ t u d y UF03f 

F a r t i c i p a n t I D : PA0CC09 T y p r j : OTHEF 

" n f j f » : 1 

F a t * : 1<»PF9f 

R e q u e s t i n g f f M c e : UT 

S a a p l e R c p c r l e d T r u e A c c e p t a n c e V a t n i n g 
Nui fcer V a l u e Va lue^ i L i n i t s M M U S 

P e r ' c i n n t c e 
Pva1M a t I o n 

I C B ' S Hi O i l IK P I l l l G R A r S / K I l C G K A r 
0 9 9 - P C B IH O I L - 1 0 1 6 / 1 2 1 2 

Cl 3 1 . 1 1 2 . 3 6 . 0 0 - 5 6 . 9 
1 0 1 - P C B IH C I L - 1 2 6 0 

0 2 1 1 . 0 1 2 . 7 1 . 1 7 - 2 0 . 1 

P E S I I C I C E S IH n i C F O G R A ' ' S / l l T f » 
017-ALDRIH 

Cl 
02 

O i e - C I E l C f l k 
C l 
C2 

C19-DDn 

C50-0DE 

051-DDT 

0 1 
C2 

0 1 
C2 

• . C l 
0 . 1 8 1 

1 . 36 
1 . f 1 

6 . 1 0 
1 . 6 7 

3 . 6 0 
1 . 2 5 

3 .11 
0 . 2 1 1 

1 . S 1 
1 . 6 2 

5 . 6 7 
1 . 9 1 

1 . 7 6 
1 . 1 2 

0 . 5 2 ; - 5 . 2 3 
O . f 6 5 - 0 . 3 2 2 

7 . 6 7 - » i .2 2 
O . C 5 « - 2 . 1 9 

•«. 11 - 9 . 1 3 
1 . 2 1 - 2 . 6 1 

2 . 1 1 -
0 . 7 2 -

5 . 1 
1 . 6 5 

052-

0 5 3 

C76 

0 5 1 

055-

C56' 

057 

0 5 8 

2 . 1 1 2 . 8 5 
0 . 2 3 2 0 . 2 7 8 

C l 6 . 6 1 6 . 1 6 
02 1 . 6 3 1 . 7 6 

•HEPTACHIOR 
Cl 
02 

-CHLORDANE 
C3 1 2 . 2 1 2 . 1 
C l 1 . 3 1 1 , 2 6 

-HEPTACHIOR EPOXITf 
01 1 . 8 0 2 . 2 C 
C2 C . i 3 C 0 . 2 8 1 

. ^ . 7 9 - 9 . 2 6 
0 . 0 6 5 - 2 .3 3 

C . f . 9 1 - 1 . 1 1 
O . C 8 9 ' i - 0 . 371 

1 . 6 9 - 1 7 . 2 
0 . 6 9 5 - l . C l 

1 . 1 1 - 2 . 53 
C . 1 5 3 - C.37 

1 3 . 5 - 5 2 . 2 i c c ^ p 

5 . 2 7 - ] 0 . 2 ' c c f p 

1 . 1 2 - l . f l A c c c p 
0 , 0 0 7 7 - 0 . 7 n « i ^ c c e p 

•«.0«»- 5 . 7 f » c r e n 
1 . 0 3 - 7 .02 * c r f n 

3 . 0 2 - 8 . 5 5 ^cc^jn 
l . ' » S - 2 . I f A c r ? p 

:? . n - 1 . 7 1 »ccpp 
r . l * ( \ - 1 .71 • c c f p 

l . u n - n , « q » c c o r 
3 . 0 5 - 7 . 1 1 • c c o p 

3 . 1 2 - 2 . 7 1 t c c p p 
r . ] ? 6 - r . 3 1 » ' .<c rpp 

f . ? * * - 1 5 . 6 ^ c c e p 
o . n i ' J . - 1 . 6 7 »cc»»r 

1 . 1 1 - 2.3'? »ccen 
r . l « - r . 2 1 2 i c c f f 

VOLATILE HALOCAPOOHS IV M IC POGF.\ r S /L f T FO 
• 1 , 2 niCIILOROETHA'tE 

Cl 6 5 . 9 5 6 . 3 
02 1 3 . 1 1 2 . 2 

•CHLOPOEORJ^ 
Cl 7 C .6 ii<l.« 
0 2 1 2 . II 1 1 . 2 

• 1 , 1 , 1 IRICHLOfOEIHANF 
0 1 6 3 . 1 6 1 . 7 
C2 1 7 . 1 1 6 . ; 

-TRICHLOnnETHFNF 
C1 7II . t 7 2 . 3 
( 2 H . l 1 6 . 1 

-CAnBOHTfTR.^CHI.OPilO'' 
Cl 2 S . 7 2 9 . C 
0 2 I ' M •>. 16 

3 0 - 79.1} 
p.r.-

17.6-
1 I- 1 

« i l - 0 

1 r. 1 -

•15.7-
K.7-

1( .5-
••. . M -

17.5 

83.2 
f.i 

5.7 
22.2 

9 3 

2r. .e 

15 
11.7 

11.1-
0.61-

'2.1-
11.0-

M6.f>-

1 1 . 0 -

• = ! . ' • . -

n.'>-

;c- 1 
f. .'."»-

7 1 . 1 
1 6 . 1 

7n.7 
17.0 

"0.1 
3C.7 

"7.1 . 
19.1 

! .1 
l-».7 

«CC€ C 

Acrep 

• c o p 
• C c n p 

» C O P II 

A C C f p 

A r r e p 

« c r e r 

» c r f p 
\ r r p > ^ 
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P c r f n c a < i n c o K v a l u a t l o n R e p o r t l a ' i e : 5 

U'^P.PA H . i t e r P a l l i i t l o n S t u d y UPCI*^ D a l " : U . ' P P O f 

P a r t i c i p a n t I D : PA0CCC9 T y p r : C1IIFF • ' p q u f s l l n o C f r \ t : e : l!T 

S a a p l e R e p o r t e d T r u o A c c e p t a n c e v . i r n i n q P e r f o r a a n c e 

N a i l e r V a l u e V a l u e ' ^ I l i i t s I l a l t f F v n l u a t t c n 
CS9-1ETHACHI0R0ETHENE 

Cl 7 8 . 9 7 3 . 6 I f . 5 - 9 6 . 3 5 2 . 7 - ' 0 . 1 ' c c f p t . 
0 2 1 0 . 9 1 0 . 1 6 . C 1 - 1 1 . 5 7 . 1 - 1 1 . 1 A c c e n t . 

CfiO-BROFQCICHLCROrElllANE 
01 6 0 . 2 5 5 . 6 3 7 - 7 3 . 1 1 1 . 6 - 6»».6 A c c e p t . 
0 2 1 1 . 3 1 1 . 6 i r . 7 - 1 3 . 1 n . 7 - 1 7 . 3 ^ ^ . r o ^ ^ . 

Oei-DIUKOHCCHLCfiOMETHANE 
0 1 5 1 . 0 1 0 . 5 3 3 . 1 - 6 2 . 1 2 7 - « ;9 .6 ^ c c p p t . 
C2 3 2.7 11.6 0.5 9-1.9.9 10.7-17.7 Accpnt. 

062-BROr.CFCFM 
01 00.6 60.0 5*1.4- 95.3 '=6- P».7 Acrfpt. 
C2 13.3 12.6 0.42-17.3 9. = 2- 16.2 - Accept. 

063-METHTLEHE CHLORinf: 
Cl 52.9 06.7 ir.2- 6q.l 21.6- 59.c «ccfpt. 
C2 1 C . 6 1 0 . 3 6 . 6 3 - 1 1 . 7 7 . 6 5 - 1 1 . 7 • r c e p t . 

061-CHLCfiCBENZENE 
01 7 6 . 0 6 0 . 1 1 1 6 . 5 - 09 ' ' • 1 . 0 - p ^ . ^ » c c F r t . 
C2 1 7 . 0 1 7 . 7 n . 7 - 2 1 . 2 1 3 . ">- 7 7 . 6 ^ ^ r ^ r ^ . 

VCLATIIE AHCHA1KS IK OIC FOC. R Ar .= / 1 11 E S 
U65-BEHZEnE 

( 1 
0 2 

0 6 6 - E T H T L e E N Z E N K 
C l 
C2 

0 6 7 - 1 C H ) E K E 
0 1 
C2 

5 f .C 
9 . 2 5 

' 7 . 1 
l O . n 

1 1 . 6 
7 . 1 6 

0 9 4 - 1 , 2 - n i C H L O B C B f N 7 f N f 
0 1 
C2 

1 9 . 3 
1 1 . C 

0 9 b - l , 4 - D I C H L O H O H E K Z F K E 
0 1 
C2 

1 7 . 8 
1 2 . 1 

0 9 6 - 1 , 3 - D I C H L O n o n E N Z F H l i 
0 1 
C2 

2 7 . 1 
1 1 . 1 

• = 5 . " 
" . K 

5 6 . 1 
1 0 . 4 

1 1 . 7 
1 .6C 

5 ? . 0 
1 1 . 7 

1 8 . 3 
1 2 . 1 

1 2 . 7 
1 7 . 6 

i r . 7 -
f . . f r -

2r .7 -
7 . 1 0 -

1 ' ^ . S -
• = . 2 9 -

1 ^ . 7 -
7 . 0 2 -

1 3 . 3 -
9 . 3 7 -

11 . 1 -
0 . 0 -

6 9 . 9 
1 2 . 3 

7 3 . 3 
1 3 . 6 

5 7 . 6 
9 . 9 7 

6 6 . 5 
1 6 . 6 

6 2 . 2 
1 7 . 6 

5 3 . 1 
1 6 . 0 

1 1 . ' 1 -
7 . 7 0 -

1 : -
7 . 9 ' i -

3 1 . 1 -
•= . f \ 0 -

II 'I - r, ? 
" . 9 2 -

1-r- f,,, 

1 C . 1 -

3 6 . 7 -
0 . 7 " -

r ( .7 
n . ' 

6 9 

n .o 

5 4 . 7 
0 . 3 6 

1.2 
1 5 . « 

1.5 
I f . f 

f r . - , 

1 5 . 6 

.»c c f ?> t . 
\ r r p r • . 

A c c f r» . 
A c c p t . 

' c r f > p t . 
A c c e p 1 . 

• c r o p l . 
»C r r I) t . 

r. c c p p t . 
»c c « f t . 

A c c r r t . 
' c c p p t . 

n i S C E l i ; KEOUS PAHAM^.T^•|'S 
0 7 1 - T C T A l C 1 A N I C M ( n f G / l ) 

0 1 . 0 2 2 . 0 3 0 1 O . 0 1 3 I I - O . 0 1 6 0 . 0 1 7 0 - c . 0 i | 7 » c r n p t . 
( 2 . I C f c u e C . : 9 7 - C . 5 2 2 0 . i ? « : - p . t i c i A c c e p t . 

072-» .CN-FILTfi :SAeLF ilF SI IMIF ( I •; *tf:/l.) 
7 1 6 ' i . 6 Of-.7 f l . 9 - 0 6 . 1 6 6 . ' I - 9 3 . 6 r \ . f c r F r r . 
C2 " f . O ' ; 6 . 0 ' 1 7 . 7 - 6 C . 1 1 0 . 9 - '=7 . ' ; * c c ( = p t . 

073-ciL Aim r.HEASi:(n. rc/i.) 
Cl ' . \ . r ( t r . ,n :•'••.'=- Ml . 1 • » ? . * - •= 1 ' • > . ' r r « c r . 
",.; , ' ] . ' ! ll. '> » ;•- 7 U : 1 1 . 9 - ? ' . • ' •<;(•'• I ' t . 

file:///rrpr
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I ' l 'r l o r a.»nc'! K v . i j u a l I on fitsport ' a - j p : f 

II5FPA M i t i T P o l l u t i o n 5 t u d y Wl'015 D a t e : 1 f» r«>9 f 

t a r t i c i p a n t I D : PACCCCO l y p n : OIHEF R e q u e s t l n a O f f i c e : UT 

S a a p l e R e p o r t e d T r u e A c c r p t . i n c e u ; ^ r n i n n I 'F r f o r a . i r c e 
N u a l c r V a l u e V j |ue<^ l i i l t s l l m U f r v . i 3 u a t ( o r 

0 9 7 - l O I A L PIIEIiCLlC J n K 1G/1 ) 
C l 1 .65 7 . 7 1 1 . 1 7 - 1 .96 1 . 7 P - 1 . M I ' c r p r t . 
C2 . n i l 1 . 1 0 0 . f ; i 9 - l . n 7 0 . 6 ' ' ? - 1 .7 A c c p l . 

098-TCTAL FESICUAI C H C P I S E ( 1 ^ . i r . / l ) 
01 3 .30 2 . 8 0 7 . 5 1 - 1.6 7 . ' ' . n - T . » I 6 ^ r c p t . 
( 2 .32C C.11C C . 2 9 5 - C . C 2 1 f . 2 1 0 - r . « f i r v . f o r f r r . 

«0««««r>««« FHD OF DATA FOR FACCCC9 <<<<<«<*<< 
NOTE: FOE LIMITS AHO TfiUF VALUf.S, ASSUME THRES SIGSTFTCAJT nTni""'. 
««««««0««« fHD OF FFFCF1 FC fi FAOOOOO ««i« ««>}<< « * 

• Based on q r a v l a e t c l c ca l e u l a 11 o n n , c r .i r « f e c e n c e V . I 1 U P when n<'<:«5;.sar y . 

m 
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ORGANIC PREAWARD EVALUATION SAMPLE 
INDIVIDUAL LABORATORY SUMMARY R E P O R T 

LABORATORY: Lancaster Laboratories (PA) ILANCA21 SCORE: 
fAATRIX: 

DATE 

100.0 
WATER 
11/30/94 

COMPOUND 

PREDICnON INTERVALS 
WARNING ACTION LABORATORY DATA 

LOWER UPPER LOWER UPPER CONC QUAL 

TCL VOLATILE 

VINYL CHLORIDE 
CHLOROFORM 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
BENZENE 
BROMOFORM 
TOLUENE 
XYLENES (TOTAL) 

TCL SEMIVOLATILE 

PHENOL 
4-METHYLPHENOL 
ISOPHORONE 
2.4-DIMErHYLPHENOL 
1.2.4-TRICHLOROBEN2ENE 
NAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2.4,6-TRICHLOROPHENOL 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
FLUORANTHENE 
PYRENE 
DI-N-OCTYL PHTHALATE 
BENZO(A)PYRENE 
DIBENZ(AJD ANTHRACENE 

TCL PESTICIDES 

BETA-BHC 
HEPTACHLOR EPOXIDE 
DIELDRIN 
4.4'-DDE 
ENDRIN KETONE 
GAMMA-CHLORDANE 

43 
59 
76 
63 
120 
S3 
77 
87 
61 
96 

35 
24 
24 
12 
25 
20 
10 
43 
33 
27 
34 
40 
37 
15 
34 

0.27 
0.39 
0.42 
0.36 
0.6 

0.35 

92 
77 
100 
79 
170 
100 
96 
110 
77 
130 

54 
40 
35 
37 
39 
2S 
64 
62 
44 
36 
45 
59 
65 
43 
58 

0.41 
0.6 

0.65 
0.61 

1.1 
0.53 

35 
56 
72 
61 
120 
80 
75 
83 
58 
90 

32 
21 
23 
0 
23 
19 
0 
40 
31 
26 
33 
37 
33 
11 
30 

0.25 
0.36 
0.38 
0.32 
0.53 
0.33 

120 
79 
110 
81 
170 
100 
98 
120 
79 
140 

64 
49 
36 
SO 
47 
32 
73 
65 
45 
37 
47 
62 
69 
58 
62 

0.43 
0.62 
0.68 
0.64 

Ll 
0.56 

74 
72 
100 
80 
160 
96 
84 
96 
68 
100 

49 
28 
30 
9 
37 
26 
18 
55 
40 
33 
46 
44 
63 
24 
44 

0.36 

0.52 
0.54 

0.51 
0.87 

0.46 
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O R G A m C PREAWARD EVALUATION SAMPLE. 
INDIVIDUAL LABORATORY SUMMARY R E P O R T 

LABORATORY :Lancasxer Laboraiories (PA) |LANCA21 SCORE 
MATRIX 

DATE: 

lOU.u 
WATER 
11/30/94 

COMPOUND 

PREDICTION INTERVALS 
WARNING ACTION LABORATORY DATA 

LOVyER UPPER LOWER UPPER CONC. QUAL 

NON-TCL VOLATILE 

BENZENE.N-PROPYL-
HEXANE 
PROPANE.1.2-DIBROMO-3-CHLORO-

NON-TCX SEMIVOLATILE 

BENZYL ALCOHOL 
DIBENZOTHIOPHENE 
PARATHION 

TCL VOLATILE (Contaminants) 

METHYLENE CHLORIDE 

TCL SEMIVOLATILE (Conuminams) 

DIETHYLPHTHALATE 

TIC SEMTVCKATILE (Contaminants) 

UNKNOWN CHLORINATED COMPOUND 

63 
62 

NR 

42 
15 

# OF TO, COMPOUNDS NOT-IDENTIFIED: 0 
# OF TCL COMPOUNDS MIS-QUANTIFIED: 0 
« OF TC3, CONTAMINANTS: 0 

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0 
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ORGANIC PREAWARD EVALUATION SAMPLE 
INDIVIDUAL LABORATORY SUMMARY R E P O R T 

LABORATORY: Lancaster Laboratories (PA) (LANCA2I SCORE: 
MATRIX: 
DATE: 

93.3 
SOO. 
11/30/94 

COMPOUND 

PREDICTION INTERVALS 
WARNING ACTION LABORATORY DATA 

LOWER UPPER LOWER UPPER CONC DUAL 

TCL VOLATILE 

CHLOROETHANE 
1,2.DICHL0R0ETHANE 
1.2-DICHLOROPROPANE 
TRICHLOROETHENE 
DIBROM(X»LOROMETHANE 
BENZENE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
XYLENES rrOTAL) 

TCL SEMTVOLATEJE 

2-METHYLPHENOL 
NITROBENZENE 
2-METHYLNAPHrHALENE 
2-CHLORONAPHTHALENE 
ACENAPHTHYLENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
INDEN0(U.3-CD)PYRENE 
BENZO(GJiDPERYLENE 

TCL PESTICIDES 

GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
ENDRIN 
ENDOSULFAN n 
4.4'-DDT 
METHOXYCHLOR 

57 
58 
56 
81 
92 
74 
76 
53 
100 
94 

900 
970 
1200 
1300 
1600 
1600 
1500 
3000 
1700 
1700 
1400 
1600 
1300 
1200 
1200 

8.7 
12 
6.7 
27 
19 
20 
120 

140 
81 
80 
120 
130 
110 
100 
73 
140 
130 

2000 
2100 
2300 
2500 
2700 
2800 
2500 
7600 
3100 
2800 
2800 
2700 
2300 
2200 
2900 

23 
26 
17 
59 
49 
51 
280 

44 
55 
53 
76 
84 
69 
72 
50 
97 
88 

740 
810 
1)00 
1100 
1400 
1400 
1400 
2300 
1500 
1500 

1200 
1400 
1200 
1100 
920 

6.6 
9.6 
5.3 
22 
15 
15 
96 

160 
84 
84 
120 
150 

no 
no 
76 
140 
140 

2600 
2600 
2900 
3200 
3200 
3500 
3000 
10000 
3800 
3400 
3000 
2800 
2400 
2700 
3800 

25 
28 
18 
63 
53 
56 
300 

120 
66 
72 
120 

no 
94 
88 
55 
130 
90 S 

200 X 
1900 
1800 
2400 
2300 
2400 
1800 
5900 
2500 
2100 
2200 
2000 
2000 
1600 
1900 

18 
21 
12 
46 
33 
38 
250 
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ORGANIC PREAWARD EVALUATION SAMPLE 
INDIVIDUAL LABORATORY SUMMARY R E P O R T 

LABORATORY: Lancaster Laboratories (PA) [LANCA21 

COMPOUND 

PREDICTION INTERVALS 
WARNING ACTION 

LOWER UPPER LOWER UPPER 

SCORE: 
MATRIX; 

DATE: 

93.3 
SOIL 
11/30/94 

LABORATORY DAT. 
CONC 

50 
72 

OUAL 

NON-TCL VOLATILE 

BENZENE.N-PROPYL-
HEXANE 
PROP/^NE.lJ-DIBROMO-3-CHLORO. 

NON-TCL SEMIVOLATILE 

BIFHESYL 
DIPHENYL HYDRAZINE 
PARATHION 

TCL VOLATILE fComaminams) 

METHYLENE CHLORIDE 
ACETONE 
2-BUlANONE 

TO. SEMIVOLATILE (Contaminants) 

ACENAPHTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 

TCX PESTICIDES (Contaminants) 

DELTA-BHC 
ENDOSULFAN I 
4.4'.DDE 
ENDRIN KETONE 
ENDRIN ALDEHYDE 

TIC VOLATILE (Contaminants) 

ETHA>re, 1, U-TRICHLORO-1.2. 

TIC SEMIVCOJ^TILE (Coniaminanu) 

9.10-ANTHRACENEDIONE 
UNKNOWN 
UNKNOVW 

5300 
2000 
1600 

3 
52 
10 

100 
310 

0.33 
0.26 
0.33 
2.3 
1.4 

11 

78 
82 
75 

NR 
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ORGANIC PREAWARD EVALUATION SAMPLE 
INDIVIDUAL LABORATORY SUMMARY REPORT 

LABORATORY: Lancaster Uboratories (PA) (LANCA2) SCORE: 
hiATRIX: 

DATE: 

93.3 
SOO. 
11/30/94 

COMPOUND 

PREDICTION INTERVALS 
WARNING ACTION LABORATORY DATA 

LOWER UPPER LOWER UPPER CONC QUAL 

# OF TCX COMPOUNDS NOT-IDENTIFIED: 0 
# OF TCL COMPOUNDS MIS-QUANTIFIED: 1 
# OF TCL CONTAMINANTS: 0 

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0 
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13. Preventive Maintenance 

in order to ensure timely production of data, Lancaster Laboratories schedules 
routine preventive maintenance of Instruments based on manufacturer's 
recommendations. Maintenance of the laboratory Instruments Is the responsibility 
of the technical group using the equipment In conjunction with our In-house 
Equipment Maintenance Group. A schedule of routinely performed Instrument 
maintenance tasks Is attached as Table 13-1. All preventive maintenance, as well 
as maintenance performed as corrective action. Is recorded in instrument logs. 

Critical spare parts are kept in supply at the laboratory by the Equipment 
Maintenance Group. Most items not kept in stock at the laboratory are available 
through overnight delivery from the manufacturer. In addition, Lancaster Labs 
maintains multiple numbers of most of the critical Instruments used In our 
laboratory operations. A recent equipment inventory may be found In the 
Qualification Manual. Because we are a large laboratory with redundant capacity, 
the problems of Instrument downtime are minimized. 
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Instmment 
QC/MS 

QC 

Flame AA 

GFAA 

ICP 

Cold Vapor AA 

Autoanalyzer 

Table 13-1 

Preventive Maintenance Schedule 
Preventive Maintenance 

Column mainlenance 
Change septum 
Check fans 
Check cool flow 
Clean source 
Change oil in vacuum pump 
Change oil in tuitjo pump 
Septum change 
Column maintenance 
Clean detector 
Vacuum filters 
Leak check ECDs 
Rinse burner head, chamber and trap 
Clean nebulizer 
Inspect tubing and O-rings 
Replace lamp 
Rinse workhead assembly 
Clean windows 
Replace probe tubing 
Check rinse bottle & drain 
Clean torch 
Clean nebulizer & spray chamber 
Replace pump winding 
Lubrrcate autosampler 
Check mirror 
Check tubing to torch 
Check fan fitters, clean if needed 
Check cool flow, clean if needed 
Check water filter, replace if needed 
Change drying tube 
Replace pump tubing 
Lubrk:ate pump head 
Lubricate autosampler 
Inspect optical cell and windows 
Clean 
Clean sample probe 
Clean propotlkining pump 
Inspect pump tubing, replace if worn 
Clean wash receptacles 
Inspect condition of distillation head 

Frequency 
AN* 
Weekly or AN* 
Monthly 
Monthly 
BinfKsnthlyorAN 
Semiannually 
Semiannually 
Each run 
AN 
AN 
Semiannually 
Semiannually 
AN: Min. Weekly 
Weekly 
Monthly 
AN 
Weekly 
Weekly 
AN 
Daily 
AN 
AN 
Check Daily 
Check Daily 
Check Daily 
Daily 
Weekly 
Weekly 
Quarterly 
Daily 
AN: Min. weekly 
Weekly 
Weekly 
Monthly 
AN 
AN 
Weekly 
AN 
Monthly 
Monthly 

•AN means as needed. Any of these items may be performed more frequently if response during 
operation indicates this is necessary. 

(« 
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14. SDeclfic Routine Procedures Used to Assess Data Precision. Accuracy, and 
Completeness 

Precision - Precision refers to the reproducibility of a method when It Is repeated 
on a second aliquot of the same sample. The degree of agreement is expressed 
as the relative percent difference (RPD). The RPD will be calculated according to 
the following equation: 

RPD= ^ ' " ^ ^ XlOO 

Where: 

Di = First sample value 

D2 = Second sample value (Duplicate) 

Duplicates will be run on at least 5% of the samples. Acceptance criteria shall be 
within the value range specified by EPA in the CLP SOW. (See Section No. 11.) 
All quality control sample results are entered into the computer and compared with 
acceptance limits. In addition, there is a monthly review of values on the computer 
QC system. Data obtained from quality control samples Is entered onto our 
computer system which charts the data and calculates a mean and standard 
deviation on a monthly basis. The Quality Assurance Department then reviews 
this data for trends which may indicate analytical problems. The control charts are 
graphical methods for monitoring precision and bias over time. 

Accuracv - Accuracy refers to the agreement between the amount of a compound 
measured by the test method and the amount actually present. Accuracy Is 
usually expressed as a percent recovery (R). Recoveries will be calculated 
according to the following equations: 
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Surrogate Re cov ery = — x 100 
Qa 

Where: 

Qd = Quantity determined by analysis 

Qa = Quantity added to sample 

SSR — SR 
Matrix Spike Re cov ery = x 100 

SA 

Where: 

SSR = Spiked sample results 

SR = Sample results 

SA= Spike added 

Laboratory Control Sample Re cov ery = x 100 
LCS True 

Surrogate standards are added to each sample analyzed for organics. Spikes and 
laboratory control samples will be run on at least 5% of the samples (each batch or 
SDG, <20 samples). Acceptance criteria for the accuracy recoveries shall be 
within the range specified by EPA in the CLP SOW. (See Section No. 11.) The 
Laboratory computer is programmed to compare the individual values with the 
acceptance limits and Inform the analyst If the results meet specification. If the 
results are not within the acceptance criteria, corrective action suitable to the 
situation will be taken. This may include, but Is not limited to. checking 
calculations and instrument performance, reanalysis of the associated samples, 
examining other QC analyzed with the same batch of samples, and qualifying 
results with documentation of any QC problems in the case narrative. 

Commercial quality control materials are run at least quarterly to ensure accuracy 
of the analytical procedure. Repetitive analysis of a reference material will also 
yield precision data. Accuracy Information determined from reference materials Is 
valuable because variables specific to sample matrix are eliminated. 
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The QC program is capable of charting data for surrogates, spikes, control 
materials, and reference materials. The Quality Assurance Department reviews 
these charts for any indication of possible problems (i.e., shift in the mean and 
standard deviation). 

Completeness - Completeness Is the percentage of valid data acquired from a 
measurement system compared to the amount of valid measurements that were 
planned to be collected. The objective is analysis of all samples submitted Intact, 
and to ensure that sufficient sample weight/volume Is available should the initial 
analysis not meet acceptance criteria. The laboratory's sample management 
system will assign a unique identification number to the sample which tracks and 
controls movement of samples from the time of receipt until disposal. All data 
generated will be recorded referencing the corresponding sample Identification 
number. The completeness of an analysis can be documented by including in the 
data deliverables sufficient Information to allow the data user to assess the quality 
of the results. This information will include, but is not limited to, summaries of QC 
data and sample results, chromatograms, spectra, and instrument tune and 
calibration data. Additional information will be stored in the lat)oratory's archives, 
both hard copy and magnetic tape. 

- , ^ Number of valid measurements ^ „ „ 
Completeness = x 100 

Total measurements needed 
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15. Corrective Action 

Whenever any of the data generated falls outside of the established acceptance 
criteria outlined for instrument tune and calibration (Section 8) and internal QC 
(Section 11), the cause of this Irregularity must be Investigated, corrected, and 
documented. The documentation will be used to prevent a recurrence of the 
problem and to inform management of the situation. 

If the results are not within acceptance criteria, the appropriate corrective action 
will be Initiated. This may include, but is not limited to, checking calculation and 
instrument perfomnance, reanalysis of the associated samples, examining other 
QC analyzed with the same batch of samples, and qualifying results with a 
comment stating the observed deviation. 

A standard operating procedure Is In place which outlines the procedures to be 
followed when quality control data for an analysis falls outside of previously 
established acceptance limits. All QC data must be entered onto the 
computerized QC system promptly after Its generation and dally "out-of-spec" data 
is reported via this system. Any data outside the acceptance criteria will be 
reviewed by the Quality Assurance Department. Where appropriate, the Quality 
Assurance Department will place outliers In one of three categories: 

A. Marginal Outlier - Data that are outside the 95% confidence interval but within 
the 99% confidence interval. Tills category may also be used for QC samples 
subject to matrix interferences or sample Inhomogenelty. 

B. Outlier - Data outside the 99% confidence Interval and/or observable trends 
such as a shift in mean and standard deviation. 

C. Extreme Outlier - Such data would Indicate the system Is out of control and no 
results should be reported to clients; an example would be more than one 
reference or control falling outside the 99% confidence Interval. 

The daily out-of-spec reports are then distributed to group leaders or their QC 
coordinator who will check all supporting data and document their findings and any 
corrective action taken. Documentation of QC data will be filed in the 
departmental QC notebook. In the case of outliers or extreme outliers, the Quality 
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Assurance Department may Issue a formal request for investigation and corrective 
action (see sample fomn that follows). The Quality Assurance Department Is 
responsible for initiating the corrective actions, insuring that the actions are taken 
in a timely manner, and that the desired results are produced. The QA 
Department will circulate all completed Investigation & Corrective Action forms to 
the appropriate manager. 

mil 

The Quality Assurance Department is also responsible for conducting periodic 
audits which ensure compliance with laboratory SOPs and assist In Identifying and bu 
correct ing any def ic iencies. These audits may entai l observat ion as p rocedures 
are carr ied out or a review of records to demonst ra te traceabi l i ty a n d compl iance 
wi th all documen ted record keeping procedures. The Q A Depar tment wil l Issue a 
audi t wri t ten report wh ich summar izes the audit f indings and the technica l centers 
are then requested to respond in wri t ing within 30 days of report receipt. The 
response will address the con-ectlve act ion that needs to be taken a long wi th an 
expec ted complet ion date. Audit results and the cor responding response are 
commun ica ted to laboratory personnel and management . Fo l low-up audi ts veri fy 
that proper corective action has been taken for the identified discrepancy. 

ni l 

hi ' 

* h 

ilki^ 

«o 

l»l< 
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^^Lancaster Laboratories 

Investigation and Corrective Action Report 

Part I Description of problem 

1. Date 
2. LLI sample number(s) involved 
3. Nature of problem (e.g., QA outlier, procedural deviation, client complaint, 

etc.) 

4. Check if investigation must be complete before reporting 

further data to clients 

Initiated by: 

Part II (Attach separate sheet if needed) 

1. Steps taken to investigate problem. 

2. Explanation of probable cause of problem. 

3. Steps taken to prevent future occurrence. 

4. Besides the sample(s) listed above, would data sent to any clients be affected 
by this problem? If yes, explain. 

5. Signed: Date: 

Return by: 

2064 Rev. 09/01/94 
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16. Qualitv Assurance Reports to Management 

Reports of quality status from the Quality Assurance Department to management 
are made frequently and in various forms. All results from Intemal or extemal 
performance evaluation samples are circulated to management. A report of each 
audit performed Is prepared and copied to management. Monthly summaries of 
data obtained from analysis of quality control check samples are generated via the 
computerized sample management system. These summaries Include mean and 
standard deviation to aid In assessment of data accuracy and precision. Forms 
summarizing problems which require investigation and corrective action are 
completed by group leaders and circulated to management. Through these 
channels, laboratory management Is kept apprised of Q/VQC activities. 

Any problems or unusual observations that occur during the analysis of samples 
for a specific project will be listed on the laboratory report and/or in the case 
narrative delivered with the data package. The items often discussed in this 
manner include samples with surrogate recovery outside of the acceptance criteria 
and samples with matrix problems requiring dilution and causing increased 
detection limits. Where applicable, any corrective action attempted or perfonned 
to address the problem will also be presented. 

The laboratory will contact the client for direction regarding major problems such 
as samples listed on the chain of custody but missing from the shipping container, 
samples which arrive broken or are accidentally broken in the laboratory, and 
samples with severe matrix problems. The client will be contacted If it Is 
necessary to change any item in the original project plan. 



Appendix A 

CLP Forms 
Inorganics and Organics 



IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: Case No.; 

Contract:_ 

SAS No.: SOG No. 

Matrix: (aoil/water) 

Sample wt/vol: (g/mL) 

Level: (low/tned) 

% Moisture: not dec. 

GC Column: ID: 

Soil Extract Volume: (uL) 

Lab Sample ID: 

Lab File 10: 

Date Received: 

Date Analyzed: 

(mm) Dilution Factor: 

CAS NO. COMPOUND 

Soil Aliquot Volume; 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

(uL) 

74-87-3 
74-83-9 
7S-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 -
1330-20-7 

Chloromethane 
—Bromomethane 

Vinyl Chloride_ 
—-Chloroethane 
-—Methylene Chloride^ 
—Acetone 

Carbon Disulfide 
1,l-Dichloroathene_ 
1,1-Dichloroethane 
1,2-Oichloroethene (total)_ 
Chloroform 
l,2-0ichloroethane_ 
2-Butanone 
1,1,l-TrichloroethanB_ 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene_ 
Trichloroethene 
Dibromochloromethane 

—1,1,2-Trichloroethane_ 
—Benzene 

trane-1,3-Dichloropropen«_ 
—Bromoform 

4-Methyl-2-Pentanone_ 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tatrachloroethana_ 

—-Toluene 
Chlorobenzene^ 

— E t h y l b e n z e n e 
S tyrene 
Xylene ( t o t a l ) 

FORH I VOA CLM03.0 



Lab Ncune:̂  

Lab Code: 

IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 

SAS No.: SOG No. 

EPA SAMPLE NO. 

Case No.: 

(g/mL). 

Matrix: (soil/water)_ 

Seunple wt/vol: 

Level: (low/med) 

% Moisture: decanted: (Y/N). 

Concentrated Extract Volume: 

Injection Volume: (uL) 

GPC Cleanup: 

.(UL) 

Lab Sample ID: _ 

Lab File ID: _ 

Date Received: _ 

Date Extracted:_ 

Date Analyzed; _ 

Dilution Factor: 

(Y/N). pH:. 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

108-95-2 Phenol 
111-44-4 bis (2-Chloroethyl) ether 
95-57-8 2-Chlorophenol 
S4I-73-1 1, 3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dichlorobenzene 
95-48-7 2-Methylphanol 
108-60-1 2,2 • -oxybis (1-Chloropropane) 
106-44-5 4-Methylphenol 
.621-64-7 N-Nitroso-di-n-propyl£Uttine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 1 sophorone 
88-75-5 2-Mitrophenol 
lOS-67-9 2,4-Dimethylphenol 
111-91-1 bis (2-Chloroethoxy) methane 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2, 4-Trichlorobenzene 
91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-fflethylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4, S-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 
131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 
99-09-2 3-Nitroaniline 
83-32-9 Acenaphthene 

FORM I SV-1 OLM03.0 



Lab Name: 

Lab Code: 

IC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

Case No.: SDG No. 

Matrix: (soil/water) 

Sample wt/vol: (g/mL) 

Level; (low/med) 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: (uL) 

Injection Volvune: (uL) 

GPC Cleanup: (Y/N)^ pH: 

Lab Sample ID: _ 

Lab File ID: _ 

Date Received: _ 

Date Extracted;_ 

Date Analyzed: _ 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

51-2 8-5 2,4-Dinitrophenol 
100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotoluene 
84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenyl-phenylether 
86-73-7 —-Fluorene 
100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-Nitrosodiphenylamine (1) 
101-55-3 4-Bromophenyl-phenylether 
118-74-1 --Hexachlorobenzene 
87-86-5—— Pentachlorophenol 
es-Ol-S —Phenanthrene 
120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Di-n-butylphthalate 
206-44-0 Fluoranthene 
129-00-0 -Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3' -Dichlorobenzidine 
56-55-3— Benzo (a) anthracene 
218-01-9 Chrysene 
117-81-7 bis (2-Ethylhexyl) phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo (b) fluoranthene 
207-08-9— —Benzo (k) fluoranthene 
50-32 -8 Benzo (a) pyrene 
193-39-5 Indeno (1,2,3-cd) pyrene 
53-70-3 Dibenz (a, h) anthracene 
191-2 4-2 Benzo (g, h, i) perylene • 

(1) - Cannot be separated from Diphenylamine 

FORM 1 SV-2 OLM03.0 



Lab Name;. 

Lab Code; 

. ID 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

Case No. SDG No.: 

Matrix: (soil/water) 

Sample wt/vol: (g/mL) 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

Injection Volume; (uL) 

GPC Cleanup: " (Y/N) • 

(UL) 

Lab Sample 10: 

Lai) File ID: 

Date Received: 

Date Extracted:. 

Date Analyzed: 

Dilution Factor; 

pH: Sulfur Cleanup; (Y/N) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

319-84-6 --alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lindane) 
76-44-8 Heptachlor 

1 309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DDE 
72-20-8 -w Endrin 
33213-65-9 Endosulfan II 
72-54-8 4,4'-ODD 
1031-07-8 Endosulfan sulfate 
50-29-3 4, 4'-DDT 
72-43-5 Methoxychlor 
53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 
12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST OLM03.0 



IE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: Case No. 

Contract: 

SAS No.: SDG No.: 

Matrix: (soil/water) 

Sample wt/vol: (g/mL) 

Level: (low/med) 

% Moisture: not dec. 

GC Column: ID: 

Soil Extract Volume: (uL) 

(mm) 

Lab Sample ID: 

Lab File ID: 

Date Received; 

Date Analyzed: 

Dilution Factor: 

Number TICs found: 

S o i l A l iquo t Vol\ime: 

CONCENTRATION DNITS: 
(ug/L or ug/Kg) 

.(uL) 

CAS NUMBER 

1-
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30, 

COMPOUND NAME 

. 
• 

. 

-

RT 

--

EST. CONC. 

• 

Q 

FORM I VOA-TIC OLM03.0 



IF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name:. 

Lab Code: Case No. 

Contract; 

SAS No.: SOG No.: 

.(g/mL). 

Matrix: (soil/water) 

Sample wt/vol: 

Level; (low/med) 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 

Injection Volume: (uL) 

GPC Cleanup: (Y/N) 

.(UL) 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

pH: 

Number TICs found: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

CAS NUMBER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

1 24. 
1 25. 
1 26. 
' 27. 
28. 
29. 
30. 

COMPOUND NAME RT EST. CONC. 

, 

Q 

• 

FORM I SV-TIC OLM03.0 



2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: 

Lab Code: Case No. 

Contract: 

SAS No.: SDG No. 

page of 

EPA 
SAMPLE NO. 

. 

SMCl 
(TOL)# 

SMC2 
(BFB)# 

SMC3 
(OCE)/ 

OTHER 

* 

TOT 
OUT 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

QC LIMITS 
SMCl (TOL) « Toluene-d8 (88-110) 
SMC2 (BFB) > Bromofluorobenzene (86-115) 
SMC3 (DCE) » l,2-Dichloroethane-d4 (76-114) 

/ Column to be used to flag recovery values 

* Values outside of contract required QC limits 

FORM II VOA-1 OLM03.0 



2B 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: 

Lab Code: 

Level:(low/med) 

Case No.: 

Contract: 

SAS No.: SOG No. 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18. 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

SMCl 
(TOL)# 

SMC2 
(BFB)# 

SMC3 
(DCE)# 

OTHER TOT 
OUT 

QC LIMITS 
SMCl (TOL) • Toluene-d8 (84-138) 
SMC2 (BFB) > Bromofluorobenzene (59-113) 
SMC3 (DCE) - l,2-Dichloroethane-d4 (70-121) 

/ Column to be used to flag recovery values 

* Values outside of contract required QC limits 

page of 

FORM II VOA-2 OLM03.0 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SDG No. 

oi 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

SI 
(NBZ)/ 

• 

S2 
(FBP)/ 

. 

• S3 
(TPH)# 

• 

S4 
(PHL)/ 

S5 
(2FP)# 

S6 
(TBP)# 

S7 
(2CP)# 

S8 
(DCB)# 

TOT 
OUT 

51 (NBZ) 
52 (FBP) 
53 (TPH) 
54 (PHL) 
55 (2FP) 
56 (TBP) 
57 (2CP) 
58 (DCB) 

QC LIMITS 
Nitrobenzene-d5 (35-114) 
2-Fluorobiphenyl (43-116) 
Terphenyl-dl4 (33-141) 
Phenol-d5 (10-110) 
2-Fluorophenol (21-110) 
2,4,6-Tribromophenol (10-123) 
2-Chlorophenol-d4 (33-110) 
l,2-Dichlorobenzene-d4 (16-110) 

(advisory) 
(advisory) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

page of 

FORM II SV-1 OLM03.0 



2D 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

Lab Name:. 

Lab Code; Case No.; 

Contract: 

SAS No.; SOG No.: 

Level:(low/med) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

SI 
(NBZ)# 

. 

S2 
(FBP)# 

. 

• 

S3 
(TPH)# 

S4 
(PHL)# 

35 
(2FP)/ 
aassas 

S6 
(TBP)# 

S7 
(2CP)# 

S8 
(OCB)# 

• 

TOT 
OUT 

QC LIMITS 
51 (NBZ) « Nitrobenzene-d5 (23-120) 
52 (FBP) - 2-Fluorobiphenyl (30-115) 
53 (TPH) - Terphenyl-dl4 (18-137) 
54 (PHL) » Phenol-d5 (24-113) 
55 (2FP) - 2-Fluorophenol (25-121) 
56 (TBP) « 2,4,6-Tribromophenol (19-122) 
57 (2CP) « 2-Chlorophenol-d4 (20-130) 
58 (DCB) - l,2-0ichlorobenzene-d4 (20-130) 

(advisory) 
(advisory) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
0 Surrogate diluted out 

page of 

FORM II SV-2 OLM03.0 



2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: 

Lab Code: 

GC Column(l): 

Case No.: 

ID: 

Contract: 

SAS No.; 

(mm) GC Column(2): 

SDG No.: 

ID! (mm) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

TCX 1 
%R£C # 

TCX 2 
%R£C * 

DCB 1 
%REC # 

DCB 2 
%REC # 

OTHER 
(1) 

OTHER 
(2) 

TOT 
OUT 

QC LIMITS 

TCX • Tetrachloro-m-xylene (30-150) 
DCB - Decachlorobiphenyl (30-150) 

# Column to be used to flag recovery values 
• Values outside of QC linits 
D Surrogate diluted out 

page of 

FORM II PEST-1 OLM03.0 



2F 
SOIL PESTICIDE SURROGATE RECOVERY 

Lab Name: 

Lab Code; 

GC Column(l): 

Case No.: 

ID: 

Contract: 

SAS No.: 

(mm) GC Column(2): 

SDG No.: 

ID: (mm) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

TCX 1 
%R£C # 

TCX 2 
%REC / 

' 

DCB 1 
%REC # 

DCB 2 
%REC # 

OTHER 
(1) 

OTHER 
(2) 

• 

TOT 
OUT 

QC LIMITS 

TCX = Tetrachloro-m-xylene (30-150) 
DCB • Decachlorobiphenyl (30-150) 

f Column to be used to flag recovery values 
* Values outside of QC limits 
0 Surrogate diluted out 

page of 

FORM 11 PEST-2 OLM03.0 



3A 
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SDG No. 

Matrix Spike - EPA Sample No.: 

COMPOUND 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

MS 
CONCENTRATION 

(ug/L) 

MS 
% 

REC # 

QC. 
LIMITS 
REC. 

61-145 
71-120 
76-127 
76-125 
75-130 

COMPOUND 

1,1-Dichloroethene 
Tri chloroethene 
Benzene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(ug/L) 

MSD 
CONCENTRATION 

(ug/L) 

MSD 
% 

REC # 
% 
RPD # 

QC LIMITS 
RPD 1 REC. 

14 
14 
11 
13 
13 

61-145 
71-120 
76-127 
76-125 
75-130 

t Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD; out of outside limits 
Spike Recovery: out of outside limits 

COMMENTS: 

FORM III VOA-1 OLM03.0 



3B 
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name; 

Lab Code: Case No.: 

Matrix Spike - EPA Sample No, 

Contract :_̂  

SAS No.: SOG No.: 

Level:(low/med) 

COMPOUND 

1,1-Oichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(ug/Kg) 

SAMPLE 
CONCENTRATION 

(ug/Kg) 

HS 
CONCENTRATION 

(ug/Kg) 

MS 
% 

REC # 

QC. 
LIMITS 
REC. 

59-172 
62-137 
66-142 
59-139 
60-133 

COMPOUND 

1,1-Oichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(ug/Kg) 

MSD 
CONCENTRATION 

(ug/Kg) 

MSD 
« 

'REC / 
% 

RPD # 
QC LIMITS 
RPD REC. 

22 59-172 
24 62-137 
21 66-142 
21 59-139 
21 60-133 

t Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: out of outside limits 
Spike Recovery: out of outside limits 

COMMENTS; 

FORM III VOA-2 OLM03.0 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name:. 

Lab Code: Case No. 

Contract: 

SAS No.: SOG No.: 

Matrix Spike - EPA Sample No.: 

• 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-prop.(1) 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

MS 
CONCENTRATION 

(ug/L) 

MS 
% 

REC # 

QC. 
LIMITS 
REC. 

12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
46-118 
10- 80 
24- 96 
9-103 
26-127 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-prop.(1) 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Oinitrotoluene 
Pentachlorophenol 
Pyrene 

SPIKE 
ADDED 
(ug/L) 

MSD 
CONCENTRATION 

(ug/L) 

MSD 
% 

REC # 

e 

% 
RPD # 

QC LIMITS 
RPD REC. 

42 12-110 
40 27-123 
28 36- 97 
38 41-116 
28 39- 98 
42 23- 97 
31 46-118 
50 10- 80 
38 24- 96 
50 9-103 
31 26-127 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: out of outside limits 
Spike Recovery: out of outside limits 

COMMENTS: 

FORM III SV-1 OLM03.0 



3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: 

Lab Code: Case No. 

Contract: 

SAS No.: SOG No.: 

Matrix Spike - EPA Sample No. Level:(low/med) 

COMPOUND • 

Phenol 
2-Chloropheno1 
1,4-Dichlorobenzene 
N-Nitroso-di-n-prop.(1) 
1,2,4-Trichlorobenzene_ 
4-Chloro-3-methylphenor 
Acenaphthene 
4-Nitrophenol 
2,4-Oinitrotoluene 
Pentachlorophenol 
Pyrene 

SPIKE 
ADDED 
(ug/Kg) 

SAMPLE 
CONCENTRATION 

(ug/Kg) 

MS 
CONCENTRATION 

(ug/Kg) 

, 

MS 
% 

REC * 

QC. 
LIMITS 
REC. 

26- 90 
25-102 
28-104 
41-126 
38-107 
26-103 
31-137 
11-114 
28- 89 
17-109 
35-142 

COMPOUND 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-prop.(1) 
1,2,4-Trichlorobenzene 
4-Chloro-3-methyIpheno1 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

SPIKE 
ADDED 
(ug/Kg) 

MSD 
CONCENTRATION 

(ug/Kg) 

MSD 
% 
REC # 

% 
RPD / 

• 

QC LIMITS 
RPD REC. 

35 26- 90 
50 25-102 
27 28-104 
38 41-126 
23 38-107 
33 26-103 
19 31-137 
SO 11-114 
47 28- 89 
47 17-109 
36 35-142 

(1) N-Nitroso-di-n-propylaunine 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: out of outside limits 
Spike Recovery: out of outside limits 

COMMENTS: 

FORM III SV-2 OLM03.0 



3E 
WATER PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: 

Lab Code: Case No. 

Matrix Spike - EPA Sample No. 

Contract: 

SAS No.: SDG No. 

COMPOUND 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DOT 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONCENTRATION 

(ug/L) 

MS 
CONCENTRATION 

(ug/L) 

• 

MS 
% 

REC # 

QC. 
LIMITS 
REC. 

56-123 
40-131 
40-120 
52-126 
56-121 
38-127 

COMPOUND 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DOT 

SPIKE 
ADDED 
(ug/L) 

MSD 
CONCENTRATION 

(ug/L) 

MSD 
% 

REC # 
% 

RPD # 
QC L. 
RPD 

15 
20 
22 
18 
21 
27 

[MITS 
REC. 

56-123 
40-131 
40-120 
52-126 
56-121 
38-127 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: out of ̂ _____ outside limits 
Spike Recovery; out of outside limits 

COMMENTS: 

FORM III PEST-1 OLM03.0 



3F 
SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: 

Lab Code: Case No. 

Matrix Spike - EPA Sample No. 

Contract: 

SAS No.; SDG No.: 

COMPOUND 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DOT 

SPIKE 
ADDED 
(ug/Kg) 

SAMPLE 
CONCENTRATION 

(ug/Kg) 

MS 
CONCENTRATION 

(ug/Kg) 

MS 

REC / 

QC. 
LIMITS 
REC. 

46-127 
35-130 
34-132 
31-134 
42-139 
23-134 

COMPOUND 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-DDT 

SPIKE 
ADDED 
(ug/Kg) 

saasaasss 

MSD 
CONCENTRATION 

(ug/Kg) 

MSD 
% 
REC # 

% 
RPD # 

ssssss 

QC LIMITS 
RPD REC. 

50 46-127 
31 35-130 
43 34-132 
38 31-134 
45 42-139 
50 23-134 

# column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: out of outside limits 
Spike Recovery: out of outside limits 

COMMENTS! 

FORM III PEST-2 0LM03.0 



Lab Name:. 

Lab Code; Case No. 

4A 
VOLATILE METHOD BLANK SUMMARY 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

SDG No.: 

Lab File ID: 

Date Analyzed: 

GC Column: 

Lab Sample ID: 

Time Analyzed: 

ID: (mm) Heated Purge: (Y/N) 

m 

Instrument ID: 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

COMMENTS; 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

. 

LAB 
FILE ID 

TIME 
ANALYZED 

-

page of 

FORM IV VOA OLM03.0 
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4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: Case No. 

Contract: 

SAS No.: SDG No. 

Lab File ID: 

Instrument ID: 

Matrix: (soil/water) 

Level;(low/med) 

Lab Sample ID: 

Date Extracted: 

Date Analyzed: 

Time Analyzed; 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD; 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
1-7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

COMMENTS: 

page of 

FORM IV SV OLM03.0 



«M 

» t 

AC 

PESTICIDE METHOD BLANK SUMMARY 
EPA SAMPLE NO. 

Lab Name:. 

Lab Code: Case No. 

Contract:. 

SAS No.: SDG No. 

Lab Sample ID: Lab File ID: 

Matrix:(soil/water) 

Sulfur Cleanup: (Y/N) 

Oate Analyzed (1): 

Time Analyzed (1): 

Instrument ID (1): 

GC Column (1): ID: 

Extraction:(SepF/Cont/Sonc) 

Date Extracted: 

Date Analyzed (2): 

Time Analyzed (2): 

Instrument ID (2): 

(mm) GC Column (2): ID: (mm) 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD; 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

• 

DATE 
ANALYZED 1 

DATE 
ANALYZED 2 

-

COMMENTS: 

page of 

FORM IV PEST OLM03.0 



Lab Name: 

Lab Code: 

Lab File ID; 

Instrument ID: 

GC Column: 

5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Case No. 

ID: (mm) 

Contract:. 

SAS No.: SOG No. 

BFB Injection Date:. 

BFB Injection Time:. 

Heated Purge: (Y/N) 

m/e 

50 
75 
95 
96' 

-173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

8.0 - 40.0% Of mass 95 
30.0 - 66.0% of mass 95 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
50.0 - 120.0% of mass 95 
4.0 - 9.0 % of mass 174 
93.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

% RELATIVE 
ABUNDANCE 

( )1 

( )1 
( )1 
( )2 

1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

• 

LAB 
FILE ID 

DATE 
ANALYZED 

TIME 
ANALYZED 

page of 
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Lab Name: 

SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Contract: 

Lab Code: Case No. SAS No.: SDG No.: 

Lab File ID: 

Instrument ID: 

DFTPP Injection Date:. 

DFTPP Injection Time:. 

m/e 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

ION ABUNDANCE CRITERIA 

30.0 - 80.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
25.0 - 75.0% of mass 198 
Less than 1.0% of mass 198 
Base Peak, 100% relative abundance 
5.0 to 9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 0.75% of mass 198 
Present, but less than mass 443 
40.0 - 110.0% of mass 198 
15.0 - 24..0% of mass 442 

% RELATIVE 
ABUNDANCE 

( )1 

( )1 

( )2 

1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

1 TIME 
ANALYZED 

page of 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name; 

Lab Code: Case No. 

Contract:. 

SAS No.: SDG No.: 

Instrument ID: 

Heated Purge: (Y/N) 

GC Column: ID: 

Calibration 0ate(8) 

Calibration Times: 

(mm) 

LAB FILE ID: RRFIO • 
RRF50 - RRFIOO' 

COMPOUND 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene ' 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform ' 
1,2-Dichloroethane 

RRF20 -
RRF200-

RRFIO 

Ir 

* 

* 
» 

» 
k 

2-Butanone | 
1,1,1-Trichloroethane ^ 
Carbon Tetrachloride « 
Bromodichloromethane ' 

» 
r 

» 
1,2-Dichloropropane | 
cis-1,3-Dichloropropene ' 
Trichloroethene ^ 
Dibromochloromethane < 

Benzene ' 
trans-1,3-Dichloropropene « 
Bromoform * 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene • 
1,1,2,2-Tetrachloroethane < 
Toluene * 
Chlorobenzene * 
Ethylbenzene * 
Styrene * 
Xylene (total) * 

Toluene-d8 
Bromofluorobenzene • 
1,2-0 ichloroethane-d4 

RRF20 

sssxss 

RRF50 

S B S K S a 

RRFIOO 

• 

RRF200 

• * = = " * 

RRF 
% 

RSD 

* 
• 

* 
* 

* 
* 

* 
• 
* 

* 
* 
* 
* 
• 
* 
* 

* 
• 
* 
* 
* 
• 
* 

* 

* Compounds with rec^ired minimum RRF and maximum %RSD values. 
All other compounds must meet a minimum RRF of 0.010. 

FORM VI VOA OLM03.0 



63 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SDG No. 

Instniment ID: Calibration Date(s) 

Calibration Times: 

LAB FILE ID: RRF20 - RRF50 « 
RRF80 - RRF120" RRF160-

COMPOUND 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol . 
2,2'-oxybis(1-Chloropropane) 
4-Methylphenol ' 
N-Nitroso-di-n-propylamine ' 
Hexachloroethane ' 
Nitrobenzene ' 
Isophorone < 
2-Nitrophenol ' 

RRF20 

2,4-Dimethylphenol * 
bis(2-Chloroethoxy)methane • 
2,4-Dichlorophenol * 
1,2,4-Trichlorobenzene * 
Naphthalene * 
4-Chloroaniline 

4-Chloro-3-methylphenol * 
2-Methylnaphthalene • 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol • 
2,4,5-Trichlorophenol * 
2-Chloronaphthalene * 
2-Nitroaniline 
Dimethylphthalate 

» 

r 
r 

Acenaphthylene * 
2,6-Oinitrotoluene * 
3-Nitroaniline | 
Acenaphthene * 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran * 
2,4-Dinitrotoluene * 

RRF50 

I 

RRF80 

• 

RRF120 RRFieO RRF 
% 

RSD 

* 
* 

1 • 
1 * 
1 * 
1 * 

* 
1 
* 
* 
• 
• 
* 
* 
* 
* 
* 
• 
• 

* 
* 

* 
• 
• 

* 
* 

• 

* 
* 

^ M « ^ , . ^ _ _ ^ . ^ ^ _ _ . ^ , ^ _ M ^ _ « _ ^ H M . a M r t . » ^ M . . i ^ _ ^ _ . « « » ^ . ^ . m ^ ^ ^ ^ m . . ^ m ^ . ^ ^ ^ ^ I ̂ ..MM. 

* Compounds with required minimum RRF and maximum %RSO values. 
h l l other compounds must meet a minimum RRF of 0.010. 

FORM VI SV-1 OLM03.0 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name:. 

Lab Code: 

Instrument ID: 

Case No. 

Contract: 

SAS No.: SDG No. 

Calibration Oate(s) 

Calibration Times: 

LAB FILE ID: 
RRF80 -

RRr20 -_ 
RRF120»" 

RRF50 « 
RRF160' 

COMPOUND 

Diethylphthalate 
4-Chlorophenyl-phenylether ' 
Fluorene < 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenyl2unine (1) 
4-Bromophenyl-phenylether ' 
Hexachlorobenzene < 
Pentachlorophenol < 
Phenanthrene * 
Anthra'cene < 
Carbazole 
Di-n-butylphthalate 
Fluoranthene * 
Pyrene * 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 

RRr20 

k 

k 

k 

k 

k 

> 
k 

* 
t 

Benzo(a)anthracene * 
Chrysene • 

Di-n-octylphthalate 
Benzo(b)fluoranthene * 
Benzo(k)fluoranthene * 
Benzo(a)pyrene * 
Indeno(1,2,3-cd)pyrene . * 
Dibenz(a,h)anthracene * 
Benzo (g,h,i)pezrylene * 

Nitrobenzene-d5 
2-Fluorobiphenyl * 
Terphenyl-dl4 * 
Phenol-d5 * 
2-Fluorophenol * 

ISSSKKSa 

r 

2,4,6-Tribromophenol 
2-Chlorophenol-d4 * 
l,2-Dichlorobenzene-d4 * 

RRF50 

kS.SSSSX 

RRF80 RRF120 

•ssasssas 

RRF160 

. 

tssssssa 

' 

RRF 
% 

RSD 

* 
* 

* 
* 
« 
• 
* 

* 
* 

* 
* 

* 
* 
* 
* 
* 
* 

tsassBss 

* 
Ik 

* 
* 
* 

* 
* 

(1) Cannot be separated from Diphenylamine 
* Compounds with required minimum RRF and maximum %RSD values. 
All other compounds must meet a minimum RRF of 0.010. 

FORM VI SV-2 OLM03.0 



6D 
PESTICIDE INITIAL CALIBRATION OF SINGLE COMPONENT ANALYTES 

Lab Name:. 

Lab Code: 

Instrument ID: 

GC Column: 

Case No. 

Contract: 

SAS No.i SDG No.: 

ID: 

mid Level (X low); low 

(mm) Date(s) Analyzed 

high 

COMPOUND 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-ODE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane • 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

RT 0] 
LOW 

F- STANDJ 
MID 

^ROS 
HIGH 

MEAN 
RT 

RT W 
FROM 

" " = • • " 

[NDOW 
TO 

* Surrogate retention times are measured from Standard Mix A analyses. 

Retention time windows are ± 0.05 minutes for all compounds that elute 
before Heptachlor epoxide, ^0.07 minutes for all other compounds, 
except ^0.10 minutes for Decachlorobiphenyl. 

FORM VI PEST-1 OLM03.0 



6E 
PESTICIDE INITIAL CALIBRATION OF SINGLE COMPONENT ANALYTES 

Lab Name:. 

Lab Code: 

Instrument ID: 

GC Column; 

Case No.: 

Contract: 

SAS No.: SDG No.; 

mid 

ID: 

Level (x low): low 

(mm) Date(s) Analyzed 

high 

COMPOUND 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane)_ 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-00E 
Endrin 
Endosulfan II 
4,4' -DOD 
Endosulfan sulfate 
4,4.'-DOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

LOW 

• 

S S S S K Z B S S S 

CALIBRATK 
MID 

S 3 S S K B S B S B 

3N FACTORS 
HIGH MEAN 

-

—. 

%RSO 

• 

* Surrogate calibration factors are measured from Standard Mix A analyses. 

FORM VI PEST-2 OLM03.0 



Lab Name:. 

Lab Code: 

6F 
PESTICIDE INITIAL CALIBRATION OF MULTICOMPONENT ANALYTES 

Contract: 

Case No.: SAS No.: SDG No.: 

Instrument ID: 

GC Column: 

Date(s) Analyzed: 

ID; (mm) 

COMPOUND 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

AMOUNT 
(ng) 

' 

PEAK 

•1 
•2 
*3 
4 
5 

*1~ 
*2 
*3 
4 
5 
*1 
*2 
•3 
4 
5 

•1~ 
•2 
*3 
4 
5 
•1 
*2 
*3 
4 
5 
•1 
•2 
*3 
4 
5 
•1 
•2 
•3 
4 
5 

•1~ 
•2 
*3 
4 
5 

RT 
RT WINDOW 
FROM TO 

CALIBRATION 
FACTOR 

« Denotes required peaks 

FORM VI PEST-3 OLM03.0 



6G 
PESTICIDE ANALYTE RESOLUTION SUMMARY 

Lab Name:. 

Lab Code: Case No. 

Contract: 

SAS No.: SDG No.: 

GC Column (1): ID: 

EPA Sample No. (Standard 1); 

Date Analyzed (1): 

(mm) Instrument ID (1) 

Lab Sample ID (1) 

Time Analyzed (1); 

01 
02 
03 
04 
05 
06 
07 
08 
09 

ANALYTE RT 
RESOLUTION 

(*) 

GC Column (2) ID: 

EPA Sample No. (Standard 2): 

Date Analyzed (2): 

(mm) Instrument ID (2) 

Lab Sample ID (2) 

Time Analyzed (2): 

01 
02 
03 
04 
05 
.06 
07 
08 
09 

ANALYTE 

-

RT 
RESOLUTION 

(%) 

FORM VI PEST-4 OLM03.0 



Lab Name:. 

Lab Code; 

6H 
PERFORMANCE EVALUATION MIXTURE (PEM) 

_^^___________ Contract; 

Case No.; SAS No.; SDG No. 

GC Column (1) ID: 

EPA Sample No. (Standard 1): 

Date Analyzed (1); 

(mm) Instrument ID (1) 

Lab Sample ID (1) 

Time Analyzed (1) 

01 
02 
03 
04 
05 
06 
07 
08 

ANALYTE 

-

« 

RT 
RESOLUTION 

(%) 

GC Column (2): ID: 

EPA Sample No. (Standard 2) 

Date Analyzed (2): 

(mm)- Instrument ID (2) 

Lab Sample ID (2) 

Time Analyzed (2): 

01 
02 
03 
04 
05 
06 
07 
08 

ANALYTE RT 
RESOLUTION 

(») 

FORM VI PEST-5 OLM03.0 



61 
INDIVIDUAL STANDARD MIXTURE A 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SDG No. 

GC Column (1): ID: 

EPA Sample No. (Standard 1): 

Date Analyzed (1) : 

(mm) Instrument ID (1): 

Lab Sample ID (1): 

Time Analyzed (1); 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 

ANALYTE RT 
RESOLUTION 

(*) 

GC Column (2): ID: 

EPA Sample No. (Standard 2) 

Date Analyzed (2): 

(mm) Instrument ID (2): 

Lab Sample ID (2): 

Time Analyzed (2): 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 

ANALYTE RT 
RESOLUTION 

(%) 

^ 

FORM VI PEST-6 OLM03.0 



6J 
INDIVIDUAL STANDARD MIXTURE B 

Lab Name:. 

Lab Code: Case No. 

Contract: 

SAS No.: SDG No. 

GC Column (1) ID: 

EPA Sample No. (Standard 1) 

Date Analyzed (1): 

(mm) Instrument ID (1): 

Lab Sample ID (1): 

Time Analyzed (1): 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

ANALYTE 

. 

RT 
RESOLUTION 

(%) 

GC Column (2) ID; 

EPA Sample No. (Standard 2) 

Date Analyzed (2): 

(mm) Instrument ID (2); 

Lab Sample ID (2): 

Time Analyzed (2): 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

ANALYTE 

. 

RT 
RESOLUTION 

(*) 

FORM VI PEST-7 OLM03.0 



Lab Naune:. 

Lab Code: 

7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Contract: 

SAS No.: Case No. 

Instrument ID; 

Lab File ID; 

Heated Purge: (Y/N) 

GC Column: ID: 

Calibration Date: 

Init. Calib. Date(s) 

Init. Calib. Times: 

(mm) 

SDG No.: 

Time: 

COMPOUND 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Oichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Oichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

RRF RRF50 

=""*== ssaBS = s 

i 

\ 

MIN 
RRF 

0.100 
0.100 

0.100 
0.200 

0.200 
0.100 

0.100 
0.100 
0.200 

0.200 
0.300 
0.100 
0.100 
0.500 
0.100 
0.100 

0.200 
0.300 
0.400 
0.500 
0.100 
0.300 
0.300 

0.200 

I 

%D 
MAX 
%0 

25,0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 

FORM VII VOA OLM03.0 



7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name:. 

Lab Code: Case No. 

Contract:. 

SAS No.: 

Instrument ID: 

Lab File ID: 

Calibration Date: 

Init. Calib. Date(s) 

Init. Calib. Times; 

SDG No. 

Time; 

COMPOUND 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxyb i 8(1-Ch1oropropane) 
4-Methyl*henol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Oichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 

Hexachlorobutadiene 
4-Chloro-3-methylphenel 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
D imethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

RRF RRF50 
MIN 
RRF 

0.800 
0.700 
0.800 
0.600 
0.500 
0.400 
0.700 

0.600 
0.500 
0.300 
0.200 
0.400 
0.100 
0.200 
0.300 
0.200 
0.200 
0.700 

0.200 
0.400 

0.200 
0.200 
0.800 

0.900 
0.200 

0.900 

0.800 0.200 

%D 
MAX 
%0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

25.0 
25.ol 
25.0 

25.0 
25.0 

25.0 

25.0 
25.0 

All Other compounds must meet a minimum RRF of 0.010. 

FORM VII SV-1 OLM03.0 



7C 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab 

Lab 

Inst. 

Lab ] 

• 

. 

Name: 

Code: Case No.: 

rument ID: Calib: 

Pile ID: Init. 

Init. 

Con 

SA 

ration 1 

tract:__ 

S No.: 

Sate: 

SDG No.: 

Time: 

Calib. Date(s): 

Calib. Times: 

COMPOUND 

Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6TDinitro-2-methylphenol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno (1,2,3-cci) pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

RRF RRF50 

. 

—^_»^ ̂ ^ __ 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 
2-Chlorophenol-d4 
l,2-0ichlorobenzene-d4 

MIN 
RRF 

0.400 
0.900 

0.100 
0.100 
0.050 
0.700 
0.700 

0.600 
0.600 

0.800 
0.700 

0.700 
0.700 
0.700 
0.500 
0.400 
0.500 

0.200 
0.700 
0.500 
0.800 
0.600 

0.800 
0.400 

%D 
MAX 
%D 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

(1) Cannot be separated from Diphenylamine 
All other compounds must meet a minimum RRF of 0.010. 

FORM VII SV-2 OLM03.0 



Lab Name:_ 

Lab Code: 

GC Column: 

70 
PESTICIDE CALIBRATION VERIFICATION SUMMARY 

Contract: 

SAS NO.: Case No.: 

ID: (mm) Init. Calib. Date(s) 

SDG No. 

EPA Sample No.(PIBLK); 

Lab Sample ID (PIBLK): 

EPA Sample No.(PEM): _ 

Lab Sample ID (PEM): 

Date Analyzed :. 

Time Analyzed :. 

Date Analyzed :. 

Time Analyzed : 

PEM 
COMPOUND 

alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) 
Endrin 
4,4'-DOT 
Methoxychlor 

RT 
RT w: 
FROM 

:NDOW 
TO 

CALC 
AMOUNT 
(ng) 

NOM 
AMOUNT 
(ng) 

%0 

4,4'-DDT % breakdown (1): 

Combined % breakdcjwn (1): 

Endrin % breakdown (1): 

FORM VII PEST-1 OLM03.0 



Lab Name:_ 

Lab Code: 

GC Column: 

7E 
PESTICIDE CALIBRATION VERIFICATION SUMMARY 

Contract: 

SAS No.: Case No.: 

ID: (mm) Init. Calib. Date(s) 

SDG No.: 

EPA Sample No.(PIBLK) 

Lab Sample ID (PIBLK) 

EPA Sample No.(INDA): 

Lab Sample ID (INOA): 

Date Analyzed : 

Time Analyzed : 

Date Analyzed :. 
t 

Time Analyzed ; 

INDIVIDUAL MIX A 
COMPOUND 

alpha-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Endosulfan I 
Dieldrin 
Endrin 
4,4'-ODD 
4,4'-DOT 
Methoxychlor 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

RT 
RT w: 
FROM 

CNDOW 
TO 

a a « = a a 

CALC 
AMOUNT 
(ng) 

NOM 
AMOUNT 
(ng) 

%D 

. 

EPA Sample No.(INDB): 

Lab Sample ID (INOB); 

Date Analyzed :. 

Time Analyzed : 

INDIVIDUAL MIX B 
COMPOUND 

beta-BHC 
delta-BHC 
Aldrin 
Heptachlor epoxide 
4,4'-DDE 
Endosulfan II 
Endosulfan sulfate 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

RT 
RT w: 
FROM 

:NDOW 
TO 

CALC 
AMOUNT 
(ng) 

NOM 
AMOUNT 
(ng) 

%D 

FORM VII PEST-2 OLM03.0 



8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SOG No.: 

Lab File ID (Standard): 

Instrument ID:-

GC Column: ID: 

Date Analyzed: 

Time Analyzed: 

(mm) Heated Purge; (Y/N) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
'13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

EPA SAMPLE 
NO. 

I' 

ISl(BCM) 
AREA # RT # 

IS2(DFB) 
AREA * RT # 

IS3(CBZ) 
AREA / RT # 

» 

151 (BCM) > Bromochloromethane 
152 (DFB) - 1,4-Difluorobenzene 
153 (CBZ) - Chlorobenzene-d5 

AREA UPPER LIMIT « •••100% of internal standard area 
AREA LOWER LIMIT - - 50% of internal standard area 
RT UPPER LIMIT - -i-O.SO minutes of internal standard RT 
RT LOWER LIMIT - -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

page of 

FORM VIII VOA OLM03.0 



8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name;. 

Lab Code: CaEie No. 

Contract: 

SAS No.: SDG NO. 

Lab File ID (Standard) 

Instrument ID: 

Date Analyzed: 

Time Analyzed: 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

EPA SAMPLE 
NO. 

IS].(DCB) 
7LREA # 

ass::=Bsa33 

RT * 

. B B B B B B 

IS2(NPT) 
AREA * 

aaaaasaasa 

RT # 

• 

IS3(ANT) 
AREA # 

S a s S B B X B B B 

RT * 

B B B B . . . 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

151 (DCB) 
152 (NPT) 
153 (ANT) 

1,4-Dichlorobenzene-d4 
Naphthalene-d8 
Acenaphthene-dlO 

AREA UPPER LIMIT B •I'100% of internal standard area 
AREA LOWER LIMIT > - 50% of internal standard area 
RT UPPER LIMIT « -t-O.SO minutes of internal standard RT 
RT LOWER LIMIT » -0.50 minutes of internal standard RT 

# Column used to flag internal standard area values with an asterisk. 
<* Values outside of QC limits. 

page of 

FORM VIII SV-1 OLM03.0 



8C • 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SXmMARY 

Lab Name:. 

Lab Code: Case No. 

Contract:. 

SAS No.: SDG No. 

Lab File ID (Standard): 

Instrument ID: 

Date Analyzed: 

Time Analyzed: 

[ 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

EPA SAMPLE 
NO. 

1 

IS4(PHN) 
AREA # 

• 

• 

RT y 
1 135(CRY) 

AREA / RT # 
1 136(PRY) 

AREA / RT # 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

154 (PHN) > Phenanthrene-dlO 
155 (CRY) > Chrysene-dl2 
156 (PRY) • Perylene-dl2 

AREA UPPER LIMIT - +100% of internal standard area 
AREA LOWER LIMIT - - 50% of internal standard area 
RT UPPER LIMIT • -t-O.SO minutes of internal standard RT 
RT LOWER LIMIT • -0.50 minutes of internal standard RT 

# Column used to flag internal standard area values with an asterisk. 
* Values outside of QC limits. 

page of __ 

FORM VIII SV-2 OLM03.0 



Lab Name:_ 

Lab Code: 

GC Column; 

8D 
PESTICIDE ANALYTICAL SEQUENCE 

Contract: 

Case No.: SAS No.: 

ID: (mm) Init. Calib. Date(s) 

SDG No.: 

Instrument ID: 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM 
TCX: DCB; 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

1 

i 

INITIAL CAL 

DATE 
ANALYZED 

IBRATION 

TIME 
ANALYZED 

TCX 
RT # 

DCB 
RT # 

page 

QC LIMITS 
TCX » Tetrachloro-m-xylene (+ 0.05 MINUTES) 
DCB « Decachlorobiphenyl (+ 0.10 MINUTES) 

# Column used to flag retention time values with an asterisk. 
* Values outside of QC limits. 

of 

FORM VIII PEST OLM03.0 



9A 
PESTICIDE FLORISIL CARTRIDGE CHECK 

Lab N 

Lab c 

Flori 

GC CO 

ame; 

ode: Case No.: 

Bil Cartridge Lot Number; 

Lumn(l): ID: 

COMPOUND 

alpha-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Endosulfan I 
Dieldrin 
Endrin 
4,4'-ODD 
4,4'-DDT 
Methoxychlor 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

Contract: 

SAS No.: 

Date of Ana 

(mm) GC 

SDG 

Lysis: 

Column(2): 

Ho. : 

ID; 
. 

SPIKE 
ADDED 
(ng) 

'SPIKE 
RECOVERED 

(ng) 
% 

REC # 
QC 

LIMITS 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

(mm) 

t Column to be used to flag recovery with an asterisk. 
* Values outside of QC limits. 

THIS CARTRIDGE LOT APPLIES TO THE FOLLOWING SAMPLES, BLANKS, MS, AND MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

• 

DATE 
ANALYZED 1 

1 • 

DATE 
ANALYZED 2 

page of 

FORM IX PE3T-1 OLM03.0 



9B 
PESTICIDE GPC CALIBRATION 

Lab Name:. 

Lab Code: 

GPC Column: 

GC Column(l) 

Case No. 

ID: 

Contract: 

SAS No.: SDG No.: 

Calibration Date: 

(mm) GC Column(2): ID: (mm) 

COMPOUND 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'-00T 

SPIKE 
ADDED 
(ng) 

SPIKE 
RECOVERED 

(ng) 
aasassaaa 

% 
REC * 

. QC. 
LIMITS 
REC. 

80-110 
80-110 
80-110 
80-110 
80-110 
80-110 

t Column to be used to flag recovery values with an asterisk 
• Values outside of QC limits 

THIS GPC CALIBRATION APPLIES TO THE FOLLOWING SAMPLES, BLANKS, MS AND MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

DATE-
ANALYZED 1 

DATE 
ANALYZED 2 

page of 

FORM IX PEST-2 OLM03.0 



Lab Name: 

Lab Code: 

Lab Saunple ID 

Ins t rument ID (1) 

GC Column(l ) : 

lOA 
PESTICIDE IDENTIFICATION SUMMARY 
FOR SINGLE COMPONENT ANALYTES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

Case No.: 

ID: 

SDG No. 

Date(s) Analyzed: 

Instrument ID (2) 

(mm) GC Column(2): ID: (mm) 

• 
ANALYTE 

a a a a a a a a a a a a a a a a a a a a a a a a s a a 

• 

COL 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

2 

1 

2 

1 

2 

RT 
RT W 
FROM 

INDOW 
TO CONCENTRATION %D 

• 

page of 

FORM X PEST-1 OLM03.0 



Lab Name; 

Lab Code; 

Lab Sample ID : 

Instrument 10 (1) 

GC Column(l): 

lOB 
PESTICIDE IDENTIFICATION SUMMARY 

FOR MULTICOMPONENT ANALYTES 

EPA SAMPLE NO. 

Case No. 

ID: 

Contract! 

SAS No.: SDG No.: 

Date(3) Analyzed: 

Instrument ID (2) 

(mm) GC Column(2): ID: (mm) 

ANALYTE 

COLtJMN 1 

COLUMN 2 

COLUMN 1 

COLUMN 2 

COLUMN 1 

COLUMN 2 

PEAK 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

aaaa 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 . 

1 
2 
3 
4 
5 

RT 

asaaas 

RT w: 
FROM 

^SSKXSKX 

aaaaaa 

CNDOW 
TO CONCENTRATION 

B B B B S B B S B S S B B 

B B B S B B B S S S S S S 

MEAN 
CONCENTRATION %D 

At least 3 peaks for each column are recjuired for identification of 
multicomponent analytes 

page of 
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SAKFLS LOG-IN SHEST 

Lao Maine 

•ieccived By (Pr int Name) 

Page of 

L o g - i n o a t e 

Keceiveo ay (S igna tun i 

wase Numocr 

Remarks: 

1 Custody SeiL(s) Present/Absent* 

Intact/Sroken 

:. Custody StaL Nos. 

3. Chain-of Custody Records Pr ts tn t /Abs tn t * 

i . T r a f f i c Resorts or Packing L i s t s Prtsent/Absant* 

3. A i r b i l l A i r b i l l / S t i e k t r 

Pr tssnt /Abstnt* 

t. A i r b i l l No. . 

'' Sample Tags Prcscnt/Afasant* 

Saontc Tag Huifetrs ' L<stad«et L i s t t d on 

Chain-o f -Custody 

1 Samplt Condi t ion Intsct/8roken*/Ltak1ng 

9 Does i n f o m s t i o n on custody Tesfllo* 

records, t r a f f i c repor ts , and 

saaple tags agree? 

10. Date Received a t Lab 

n . T i iw Received 

Saaple Transfer 

f r a c t i o n - " " 

Area • 

•y 

Fract ion 

Area » 

By 

Sample Del ivery broup NO. 

EPA Sample « 

• 

. 

Corresponding 

Sample Tag * 

'' 

Assigned Lab « 

• 

• 

SAS Nixnbcr 

Remarks: 
Cond i t ion of Sample 

Shipment, etc. 

• Contact SHO and a t tach record of reso lu t ion . 

Ntvicwca vy LOgOOOK NO. 

LogDooK Page No. TlaTi 

FORM DC-1 OI.M03.0 



ORGANICS COMPLETE SDO FILE (CS7) INVENTORY SHEET 

LABORATORY NAME 
CITY/STATE 

CASE NO. 

CONTRACT NO. 

SDG NO. 
SAS NO. 

SDG NOS. TO FOLLOW 

SOW NO. 

All documents delivered in tha Complete SDG File must be original documents 
where possible. 

PAGE NOB CHECK 
FROM TO LAB EPA 

1. Inventorv Sheet (Form DC-2) (Do not number) 
2. SPG Case Narrative 
3. SDG Cover Sheet/Traffic Report 
4. Volatile* Data 

a. QC Summary 
System Monitoring Compound Summary (Form II VOA) 
Matrix Spike/Matrix Spike Duplicate Summary 

(Form III VOA) 
Method Blank Summary (Form IV VOA) 
GC/MS Instrument Performance Check (Form V VOA) 
Internal Standard Area and RT Summary 

(Form VIII VOA) 

b. Sample Data 
TCL Results - (Form I VOA) 
Tentatively Identified Compounds (Form I VOA-TIC) 
Reconstructed total ion chromatograms (RIC) for 

each sample 
For each sample: 

Raw spectra and background-subtracted mass 
spectra of target compounds identified 

Quantitation reports 
Mass spectra of all reported TICs with three 

best library matches 

c. Standards Data (All Instrxunents) 
Initial Calibration Data (Form VI VOA) 
RICs and Quan Reports for all Standards 
Continuing Calibration Data (Form VII VOA) 
RICs and Quantitation Reports for all Standards 

d. Raw QC Data 
BFB 
Blank Data 
Matrix Spike/Matrix Spike Duplicate Data 

FORM DC-2-1 OLM03.0 



ORGANICS COMPLETE SDO riLE (CSF) INVENTORY SHEET (Cont.) 

CASE NO. SDO NO. 
SAS NO. 

SDG NOS. TO FOLLOW 

PAGE NOs CHECK 

FROM TO LAB EPA 

*" 5. Semivelatilea Data 
a. QC Sununary 

Surrogate Percent Recovery Summary (Form II SV) 

^ MS/MSD Summary (Form III SV) 

Method Blank Summary (Form IV SV) 

GC/MS Instrument Performance Check (Form V SV) 

Internal Standard Area and RT Summary 
**• (Form VIII SV) 

b. Sample Data 
41 TCL Results (Form I SV-1, SV-2) 

Tentatively Identified Compounds (Form I SV-TIC) 
Reconstructed total ion chromatograms (RIC) for 

each sample 
For each sample: 

Raw spectra and background-subtracted mass 
•pectra of target compounds 

•M Quantitation reports 

Mass spectra of TICs with three best library 
matches 

^ GPC chromatograms (if GPC performed) 

c. Standards Data (All Instruments) 

Initial Calibration Data (Form VI SV-1, SV-2) 

RICs and Quan Reports for all Standards 

Continuing Calibration Data (Form VII SV-1, SV-2) 

RICs and Quantitation Reports for all Standards 

4M Semivolatile GPC Calibration Oata-UV detector 

traces 

d. Raw QC Data 

DFTPP 

Blank Data 

Matrix Spike/Matrix Spike Duplicate Data 
ati 

a. Raw GPC Data 

_ 6. pe.tjcjdTf 
a. QC Summary 

Surrogate Percent Recovery Summary (Form II PEST) 

HS/HSO Duplicate Suianary (Form IIZ PEST) 

•" Method Blank Summary (Form IV PEST) 

FORM DC-2-2 OLM03.0 



ORGANICS COMPLETE SDO FILE (CSF) INVENTORY SHEET (Cont.) 

CASE NO. SDG NO. 
SAS NO. 

SDG NOS. TO FOLLOW 

Pesticides (Cont.) 
b. Sample Data 

TCL Results - Organic Analysis Data Sheet 
(Form I PEST) 

Chromatograms (Primary Column) 
Chromatograms from second GC column confirmation 
GC Integration report or data system printout 
Manual work sheets 
For pesticides/Arociors confirmed by CC/MS, 

copies of raw spectra and copies of background-
subtracted mass spectra of target compounds 
(samples fi standards) 

c. Standards Data 
Initial Calibration of Single Component Analytes 

(Form VI PEST-1 and PEST-2) 
Initial Calibration of Multicomponent Analytes 

(Form VI PEST-3) 
Analyte Resolution Summary (Form VI PEST-4) 
Performance Evaluation Mixture (Foiro VI PEST-5) 
Individual Standard Mixture A (Form VI PEST-6) 
Individual Standard Mixture B (Form VI PEST-7) 
Calibration Verification Summary 

(Form VII PEST-1) 
Calibration Verification Summary 

(Form VII PEST-2) 
Analytical Sequence (Form VIII PEST) 
Florisil Cartridge Check (Form IX PEST-1) 
Pesticide GPC Calibration (Form IX PEST-2) 
Pesticide Identification Summary for Single 

Component Analytes (Form X PEST-1) 
Pesticide Identification Summary for 

Multicomponent Analytes (Form X PEST-2) 
Chromatograms and data system printouts 

A printout of retention times and corresponding 
peak areas or peak heights 

Pesticide GPC calibration data - UV detector 
traces 

d. Raw QC Data 
Blank Data 
Matrix Spike/Matrix Spike Duplicate Data 

PAGE NOS 
FROM TO LAB 

CHECK 
EPA 

FORH DC-2-3 OLM03.0 



ORGANICS COMPLETE SDG FILE (CSF) INVENTORY SHEET (Cont.) 

CASE NO. SDG NO. 
SAS NO. 

SDG NOS. TO FOLLOW 

PAGE NOs 
FROM TO 

CHECK 
LAB EPA 

•" 6. Pesticides (Cont.) 
e. Raw GPC Data 

Raw FLoriail Data 

Miscellaneous Data 
Original preparation and analysis forms or copies of 

preparation and analysis logbook pages 
Internal sample and sample extract transfer chain-

of-custody records 
Screening records 
All instrument output, including strip charts from 

screening activities (describe or list) 

ttt 8. EPA Sbiapino/Reeeiviaq DociiMents 
Airbills (No. of shipments ) 
Chain-of-Custody Records 

^ Sample Tags 
Sample Log-In Sheet (Lab fi DCl) 
Miscellaneous Shipping/Receiving Records 

(describe or list) 

Internal Lab Saeole Transfer Records aad Tracking 
Sheets (describe or list) 

10. other Records (describe or list) 

Telephone Communication Log 

FORM DC-2-4 OLM03.0 



ORGANICS COMPLETE SDO FILE (CSF) INVENTORY SHEET (Cont.) 

CASE NO. SDG NO. 
SAS NO. 

SDG NOS. TO FOLLOW 

11. Comaents; 

Completed by: 
(CLP Lab) (Signature) (Printed Name/Title) (Date) 

Verified by: 
(CLP Lab) (Signature) (Printed Name/Title) (Date) 

Audited by: 
(EPA) (Signature) (Printed Name/Title) (Date) 

FORM DC-2-5 OLM03.0 



U.S. EPA - CLP 

«, COVER PAGE - INORGAKIC Al̂ 'ALYSES DATA PACKAGE 

Lab Name: Contract: 

— Lab Code: Case No.: SAS No.: SDG No. 

SOW No.: 

EPA Sample No. Lab Sample ID. 

Were ICP interelement corrections applied? Yes/No 

Were ICP background corrections applied? Yes/No 
If yes-vere raw data generated before 
application of background corrections? Yes/No 

Comments: 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for other 
than the conditions detailed above. Release of the data contained in this 
hardcopy data package and in the computer-readable data submitted on diskette 
has been authorized by the Laboratory Manager or the Manager's designee, as 
verified by the following signature. 

Signature; Name: 

Date: Title: 

COVER PAGE - IN ILM04.0 



U.S. EPA - CLP 

EPA SAMPLE NO. 

Lab Name: 

Lab Code: 

Matrix (so il/water): 

Level (low/med): 

% Solids: 

Concentrat 

Color Befoi 

INORGANIC ANALYSIS DATA SHEET 

Contract: 

Case No. 

ion Units 

SAS No 

3 

• • • 

Lab Sample 

Date Recei'' 

(ug/L or mg/kg dry weight) 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

AlLiminum 
Antimony" 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesivun 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium" 
Zinc 
Cyanide 

•e: Clarit 

Color After: Clarit 

Comments: 

Concentration 

.y Before: 

C 

.y After: 

Q M 

ID: 

SDG No.: 

/ed: 

• 
e 

Texture: 

Artifa Lcts: 

• 

FORM I - IN ILM04.0 



U.S. EPA - CLP 

2A 

Lab Name: 

Lab Code: 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: 

SAS No.: SDG No. Case No.: 

Initial Calibration Source: 

Continuing Calibration Source: 

Concentration Units: ug/L 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesixun 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Initial Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) K 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN ILK04.0 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: 

Lab Code: Case No.: 

Contract; 

SAS No.: 

AA CRDL Standard Source: 

ICP CPJ3L Standard Source: 

SDG No.: 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmiiim 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickrl 
Potajsium 
Selenium 
SilViir " 
Sodium 
Thallium 
Vanadium" 
Zinc " 

CRDL Standard for AA 

True Found *R 

CRDL Standard for ICP 
Initial Final 

True Found *R Found %R 

Control Limits: no limits have been established by EPA at this time 

FORM II (PART 2) - IN ILM04.C 



<«• 

U.S. EPA - CLP 

BLANKS 

Lab Name: 

•" Lab Code; Case No.: 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

SDG No.: 

Analyte 

Aluminum 
Antimony]^ 
Arsenic " 
Barium 
Beryllium 
Cadm.-lum 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thall.ium_ 
Vanadiumj^ 
Zinc ~ 
Cyanide 

Initial 
Calib. 
Blank 
(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 

— 

C 

Prepa­
ration 
Blank c M 

FORM III - IN ILM04.0 



U.S. EPA - CLP 

ICP INTERFERENCE CHECK SAMPLE 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SDG No. 

ICP ID Number: ICS Source: 

Concentration Units: ug/L 

Analyte 

Alum.'.num 
Antimony 
Arsenic 
BariiUD 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Mang^.nese 
Mercury 
Nickol 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

True 
Sol. Sol. 
A AB 

Initial Found 
Sol. Sol. 
A AB %R 

Final Found 
Sol. Sol. 
A AB %R 

FORM IV - IN ILM04 



U.S. EPA - CLP 

Lab Name: 

Lab Code: 

Matrix (soil/water): 

% Solids for Sample: 

Case No. 

5A 
SPIKE SAMPLE RECOVERY 

Contract: 

SAS No.: 

EPA SA.MPLE NO. 

SDG No. 

Level (low/med): 

Concentration Units (ug/L or mg/kg dry weight) : 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Bariiim 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 
%R 

Spiked Sample 
Result (SSR) C 

-

Sample 
Result (SR) C 

-

Spike 
Added (SA) %R Q M 

Comments: 

FORM V (PART 1) - IN ILM04.0 



U.S. EPA - CLP 

Lab Name: 

Lab C<}de: 

5B 
POST DIGEST SPIKE SAMPLE RECOVERY 

Contract: 

EPA SAMPLE NO. 

Case No.: SAS No.: SDG No. 

Matri:<: (soil/water): Level (low/med) 

Concentration Units: ug/L 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromivim 
Cobalt 
Copper 
Iron 
Lead 
Magnesivun 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silvt:r " 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyani.de 

Control 
Limit 

%R 
Spiked Sample 
Result (SSR) C 

Sample 
Result (SR) C 

z 

Spike 
Added (SA) %R Q M 

Comments: 

FORM V (PART 2) - IN ILM04.C 

http://Cyani.de


U.S. EPA - CLP 

DUPLICATES 

Lab Name: 

Lab Code: Case No.: 

Matrix (soil/water): 

% Solids for Sample: 

Contract: 

SAS No.: 

EPA SA>:PLE NO, 

SDG No.: 

Level (low/med) 

% Solids for Duplicate: 

Concentration Units (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Control 
Limit 

, 

Sample (S) C 

-

Duplicate (D) c 

I 

RPD Q M 

FORM VI - IN ILM04.0 



U.S . EPA - CLP 

LABORATORY CO.VTROL SAMPLE 

Lab Name: 

Lab Code: Case No.: 

Contract: 

SAS No.: SDG No.: 

Solid LCS Source: 

Aqueous LCS Source: 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barivm 
Beryl liiaa_ 
Cadmi um " 
Calcium 
Chromium 
Cobalt 
Coppfir 
Iron 
Lead 
Magnesium_ 
Manganese" 
Mercury " 
Nickel 
Potassium_ 
Selenium " 
Silver 
Sodium 
Thallium__ 
Vanadium 
Zinc 
Cyanide 

Aqueous (ug/L) 
True Found %R 

Solid (mg/kg) 
True Found c Limits 

-

kR 

FORM VII - IN 1LM04.C 



U.S. EPA - CLP 

8 
STANDARD ADDITION RESULTS 

Lab Name: 

Lab Code: Case No.: 

Contract; 

SAS No.: SDG No.: 

Concentration Units: ug/L 

' EPA 
Sample 
No. 

^ 
N

 lllllllllllllllll 1 1 1 M
M

 
Ill 

0 ADD 
ABS 

1 ADD 
CON ABS 

2 ADD 
CON ABS 

3 ADD 
CON ABS 

Final 
Cone. r Q 

FORM VIII - IN ILM04.0 



U.S. EPA - CLP 

EPA SAMPLE NO. 

Lab Name: 

ICP SERIAL DILUTIONS 

Contract: 

Lab Code: Case No.: SAS No. SDG No. 

Matrix (soil/water): Level (low/med): 

Concentration Units; ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Initial Sample 
Result (I) C 

— 

Serial 
Dilution 

Result (S) C 

% 
Differ­
ence Q M 

FORM IX - IN ILM04, 



U.S. EPA - CLP 

10 

Lab Name: 

Lab Code: 

INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Contract: 

Case No.: 

ICP ID Number: 

Flame AA ID Number: 

Furnace AA ID Number: 

SAS No.: 

Date: 

SDG No. 

^ Comments: 

Analyte 

Aluminum. 
Antimony. 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium. 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium. 
Silver 
Sodium 
Thallium. 
Vanadium. 
Zinc 
CYPnifl? 

Wave­
length 
(nm) 

Back­
ground 

CRDL 
(ug/L) 

200 
60 
10 
200 
5 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
IQ 

IDL 
(ug/L) M 

FORM X - IN ILK04.0 



U.S. EPA - CLP 

llA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: 

Lab Code: Case No.: 

ICP ID Number: 

Contract! 

SAS No.: 

Date: 

SDG No. 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copp«=>.r 
Iron 
Lead 
Magnesium 
Mangdnese 
Mercairy 
Nickol 
Potassium 
Selenium 
Silvor 
Sodium 
Thallium 
Vanadium 
Zinc 

Wave­
length 
(nm) 

Interelement Correction Factors for: 

Al Ca Fe Mg 

Comments: 

FORM XI (PART 1) - IN ILM04 



U.S. EPA - CLP 

IIB 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: 

Lab Code: 

ZCP ID Number: 

Case No. : 

Contract: 

SAS No.: 

Date: 

SDG No.: 

Analyte 

Aluminum_ 
Antimony__ 
Arsenic " 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt ; 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel,̂  
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
. 

Wave­
length 
(nm) 

Interelement Correction Factors for: 

Comme:its: 

FORM XI (PART 2) - IN ILM04.0 



U.S. EPA - CLP 

12 
ICP LINEAR RANGES (QUARTERLY) 

Lab Name; 

Lab Code: Case No.: 

ICP ID Number: 

Contract: 

SAS No.: 

Date: 

SDG No, 

Analyte 

Aluninun 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chroniuin 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Integ. 
Time 
(Sec) 

Concentration 
(ug/L) M 

Comments; 

FORM XII - IN ILK04.C 



Lab Name: 

Lab Code; 

Method: 

Case No.: 

U.S. EPA - CLP 

13 
PREPARATION LOG 

Contract;_ 

SAS No.: SDG No.: 

EPA 
Sample 
No. 

Preparation 
Date 

Weight 
(gram) 

Volume 
(EL) 

FORM XIII - IN ILM04.0 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: 

Lab Code: Case No. 

Instrument ID Number: 

Start Date: 

Contract: 

SAS No.: 

Method: _ 

End Date: 

SDG No. 

EPA 
Sample 

No. 
D/F Time 

1 

% R 

Analytes 

A 
L 

S 
B 

A 
S 

B 
A 

B 
E 

C 
D 

C 
A 

I 

C 
R 
C 
0 

__l 

c 
u 

F 
E 

P 
B 

M 
G 

M 
N 

H 
G 

N 
I 

: _ i 

K s 
£ 

A 
G 

: _ L i 

N 
A 

T 
L 
V 

: _ i 

z 
N 

_ 

c 
N 

l_l 

Form XIV - IN ILKO-; .c 



ATTACHMENT B 

FIELD DATA SHEETS 

HTJLL & A.SSOCIATES, INC. 
TOLEDO, OHIO 

QUALITY ASSURANCE PROJECT PLAN 
PWMOOID.OOI 



PROJECT NO HULL a ASSOCIATES, INC. SHEET OF 

PROJECT-

DAILY FIELD REPORT 
DATE 

LOCATION. WEATHER. 

CONTRACTOR. TIME ON-SITE FROM. 

TO . 

VISITORS ON SITE. 

DESCRIPTION OF WORK 

EQUIPMENT USED. 
HOURS 

LABOR 

WORK INSPECTED BY 

REPORT PREPARED BY. 



Hull & ,!S^odates,"Inc. 
f § 6130 Wilcox Road 
\^ Dublin, Ohio 43016 

•• Client: 

FIEUD DATA S H E E T 
GROUND-WATER MONTTORING 

W E L L SAMPLING 

V7ell LD. 

Site Location: 

Site No. Project No. 

M Air Temperature:. Weather Conditions: 

Tjpe of Well Construction. 

Condition of Well circle (Good / Poor) if poor, specify _ 

Cap Locked (Yes / No) Lock No.: 

Depth to Water f̂eet Total Depth. 

Free Product d rde fSfes / No) Depth to Product 

Product Thickness feet 

•*• Sample Date 

_feet 

feet 

Sample No. 

Ill 

rii 

^ ' 

•4 

il 

Nf 

1 

^m^mm^mmmmm7m^^^^^^^^^mmmmm^mmmmmm^^^m:\ 
l i i l i i i iRofDiHi i i i i i l 
fiiffli:il:;iPGRcmi«iiiii 
vimimil̂ 7jM&^p^Mtmym& 
^i:yyW0!^m&^ 

NA 

|:iiiiiiiPPiiiii« 
l • :• :• : ; : - :•x•:• :• :• :^•:•x•>:•;• :- :• ;• :• . . : •^:• ;• :• :->:• :• ;- ;• :• :• :• :• ;• :•^x•^:• :• :• :•>:•:• ;• : 

\....-....\.'...-'..'.\.... .'....•'...•s.....''.........•.'.•.•.•'.'.•..•.•.•.•.v..\.......\...vy.v. 

STATIC 

1 

2 

3 

4 

mmxmmm. 
pyp» 
•Mi l 
i i i i i i i i 

5 

llMSSiiii 
i i S i i l i i 
ymmmmmf. 
•iiSi;™;;:;:Ws:::::;:;:;:;:«:;:-:::; 

i i i i iPl i luSif ipPii i i i5i i»i i 

iiiiiiiiSJfipliiiiiiil 
Y^yyyi<ffWv^^y^:^y^^ 

* • ' 

~h 

)ne Well Volmne Equals: Gallons 

Comments: 

rum Inventory: Soil. Purge Water Free Product 

BPFOR.\fD.003 



H U L L & ASSOCIATES, INC. W E L L D E V E L O P M E N T F O R M 

i i 
ib« t of 

Job Number: Well No and Type: Static Water Depth (ft TOC) : at hrs. 
Site: Initial Total Depth (ft TOC): Depth to NAPL* at lirs. 
Developers: Final Total Deplh (ft TOC): Weather: 

Date Time Purge Method Pumping 
Rate 

Volume 
Purged'* 

DTW pH' Temp.* Spec. 
Cond."-

'. 

Turbidity' . 

' • 

Comments 

IMHOFF CONE TEST 
Start Time: Volume Water: E(id Time: Volume Sediment: 

«. Top of cuing. 
b. NAFL - noiuqucouj phmie liquid. 
c. GalloQi per minute. 

d. Cumulilive gillont. 
e. Deplh lo waler. 

f. SUnltnl unili. 
g. *C, unleu *F noled. 

h. Specific conductance, fonhoi/cm (or fiS/cm). 
j . Viiua] unleu olhernriie ootod. 

m i l l . A ASSOCUTES, INC, 
DUnUN, OHIO 

APRIL 1995 



I I 1 1 i i i » » » » 

Water Level and Interface Measurement Sheet 

HAI Project ff Site Location 

HAI Site Personnel Date 

til̂ wiiiplfPil iiiiiffiiliiiiii ^ ••̂ liicpthip-t:;:.:-: 
.:••;;; :B()ttom-':''';::-:-

t . 

'•• .iVoUiinc 

iiiBcptilllill: 
|;|:;:iPro(iii|S|g • 

• 

1 

\ 

i^iiiiiauiiiii i; 
:• ^o.•:^•;^^;;^;;;•:i•:^•v.:.; .: .: .: .: .: .: .•;:.: .^:"x.•.•x^•.• • . 

villjrhtflkneasli 

• 

IIIIICSiiMiifil?®^̂ ^̂ ^̂  

DPFOP-MD-fKl! 



HULL & ASSOCIATES, INC. SOIL BORING FIELD LOG 
LOCAUON OF BORINCS: 

CONTRACTOR: 

LOGGED BY: 

CHECKED BY: 

DATUM: 

a. 

i' 

1 

DRWJHEC. SUPt..N(iAEPT>4 

1 

. 

1 

-

-

I 
a 

1 

1 
I 

DATE: 

DATE: 

ELEVATION: 

1 1 

PROJ No: CLIENT; LOCATION: 

PROJECT: 

DRILLING METHOD: 

SAMPLING METHOD: 

PIO/FID CALIBRATKDN.BACKGROUND: 

WEATHER: 

WATER LEVEL FROM: 

TIME: 

DATE: 

DEPTH: 
1 • NOTES (SURf̂ ACE COND TION. LAB SOIL SAMPLE NUMBERS. 

2 d 

s 

BORING No: 

SHEET 

OF 

DRILLING 

START 

TIME: 

DATE: 

SOIL bRUMS. ETC.): 

FINISH 

TIME: 

DATE: 

f:\dala\bpf\bprormd.024 

file://f:/dala/bpf/bprormd.024


M. Hull & 
CHAIN OF CUSTODY RECORD 

O Dublin 

9130 Wilcox Road 
Dublin, Ohio ^ X l l 
Phon«: (814)793-8777 
FAX: (614)793-8070 

REPORT TO-. 

Qlaifidfl 
Z7Z6 Monro« Su««t 
Tolado, Ohio 43606 
Phone: (419)241-7171 
FAX: (419)241-1117 

nMoaon 

4700 Ouka Drtve, SuKe 172 
Moton, Ohio 45040 
Phone: (313)439-9877 
FAX: (513)499-9869 

n W(;rr«navill«> Heiohta 

4948 Galaxy Parkway, Suite S 
Worrenivill* Height!, Ohio 44128 
Phone: (216)314-7100 
FAX: (216)514-7104 

PAGE OF— 

NO. 1 1 2 2 

Client", 

Site: 

Projectj j f :, 

Samplers: 

Phase: 

SAMPLE 
IDENTinCATION 

SAMPL£ 
MATRIX 

NO. OF 
CONT. 

VMPIXWTWX 
1. aMiK 
2. SOL 
3. SLUOQC 
4. OL 
5. TBSUC 
S. 
OTHOt 

A - Caol only, « C r 
I - HNOj pH<2 ¥ 
C - H^SO^ pH<2 
0 - NeCM ̂ > 1 2 
E - IMcatata -v MOM, 
F - Ma2S}0T(aaaaq 
0 - HcTpN <2 

•et el «C. 

METALS SAMPUNG 
DATE/TIME COMMENTS 

RELINQUISHED BY: 

RELINQUISHED BY: 

REUNQUISHED BY: 

s? 

COOLER TEMPERATURE 
AS RECEIVED X : 

DATE: 

TIME: 

DATE: 

TIME: 

DATE: 

TIME: 

•c 

RECEIVED BY: 

RECEIVED BY: 

RECEIVED FOR LAB HT: 

DATE: 

TIME: -

DATE: 

TIME: -

DATE: 

TIME: 

Deliver To: 

Method of Delivery: 

Airbill Number 

NOTES: 

DISTRIBUTION: 
«MTC —L«a U K (MUST BE KnUMCD I I IH KTOin ) 
inine —\ja use 
m c —wrMMO m HM 




